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OBITUARY. 


RICHARD FRANCIS LINQSN BURTCN, 1866-1 OSS. 

Richard Francis Lingkn Burton, of Longnor, died on the 7th January, 
1922, after a lingering illness, aged fifty-seven. He was (educated at Eton, 
Sandhurst, and Cirencester. He came to New Zealand in 1881 with his 
cousin, Mr. Pryce (Halcombe, N.Z.), to learn farming, and was for a time 
on one of Mr. Riddiford’s stations, afterwards taking up land at Apiti. 
From here he explored the Ruahine Range. He also spent some time in 
Westland. Afterwards l|e visited New Guinea, and this brought him into 
association with Captain C. A. W. Monckton, who dedicated one of his 
books to Burton, describing him as “ a crack shot, a fine boxer and fencer, 
afraid of nothing that either walked, flew, or swam, and crammed with 
a vast lore of out-of-the-way knowledge.” 

On succeeding to the family estates in 1902 he settled down to the life 
of an English squire and the management of one of the most ancient estates 
in Britain- for Longner Hall, Salop, is mentioned in Domesday. The 
management of his 3,000 Shropshire acres and his New Zealand run 
occupied much of his time, but he also found time to act on public bodies 
and carry out most painstaking observations on the insect-life of Shrop- 
shire, and the cultivation of many New Zealand plants, including orchids, 
from seed. 

The publication of his observations has chiefly devolved on others. 
Theobald’s Monograph of the Ctdtadae devotes several pages to Burton's 
observations on British mosquitoes, and he was of considerable assistance 
to the English authorities in their war-time studies on malarial mosquitoes. 
The EtUomologiH (June, 1922) states that he aided much in the compilation 
of the preliminary catalogue of English Diptera. The Orchid Review (April, 
1922) stated that he was highly successful in the cultivation of British 
orchids. Much of his mosquito work has been published in Government 
Public Health Reports and in W. D. Lang’s Handbook (1920; Britwh^ 
Museum). To Shakespearian students he will be remembered as the dis-' 
coverer of the Burton Shakespeare, containing the only perfect copy known 
of the 1699 edition of “ Venus and Adonis,” and the ” Lucrece ” of 1600, 
of which the only other perfect copy is in the Bodleian. 

Burton had a charming personality, quick, nervous, and energetic, but 
unassuming, which endeared him to his friends. A tall, lean, blonde type 
of Englishman, he reminded you of an ancient Viking. 

He was a most conscientious recorder of all natural phenomena which 
interested him, and it is to be hoped that his notebooks dealing with the 
cultivation of New Zealand plants may be examined and the observations 
published. He married in 1902 Miss Alice Mendelson, of Temuka. He is 
survived by his widow, a son, and several daughters. He was a life-member 
of the Wellington Philosophical Society. 

B. C. Aston. 
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PBBRTDENTIAL ADDRESS. 


The following is the presidential address delivered before the New Zealand 
Institute on the 29th January, 1924, at Wellington, by Professor H. B. 
Kirk:— 

In view of the fact that this meeting is essentially a business meeting, 
and that it has an immense amount of important work before it, my address 
must be a brief one, and it will touch oidy on certain points that seem to 
me to be of special importance to the Institute at (he present time. 

By the death of Mr. T. F. Cheeseman botanical science has lost one 
of its most earnest and efficient workers and one of its most capable leaders. 
At the time of his death he was completing the work of the second edition 
of the Manual of the New Zealand Flora, The work was practically ready 
for the press, and it will form a fitting crown to the achievements of a 
fruitful lifetime. Dr. Cockayne has prepared a note on Cheeseman’s life 
and work, which appars in volume 54 of the Transactions, 

One of the most distinguished of the honorary members of the Institute 
died in the early part of last year — Dr. Isaac Bayley Balfour, Keeper of 
the Royal Botanic Gfaidens at l^inburgh, and formerly Professor oi litany 
at Oxford and at Glasgow. Dr. BaUour was everywhere recognized as 
one of the leading botanists of the world, one of the finest and one of the 
most prolific workers m the field. 

Among the delegates from Japan at the recent Pan-Pacific Congress 
was Dr. Fusakichi Omori, President of the Imperial Earthquake Investiga- 
tion Committee of Tokyo, recognized as a first authority on seismology. 
He returned to Japan seriously ill, and died almost immediately after 
reaching his home. Although he was not an honorary member of the 
Institute, it is fitting that we should do honour to his memory, and a 
resolution will be submitted to you during the course of this meeting. 

Among prominent members of the Institute that have died during the 
year were Professor F. D. Brown, Mr. R. Murdoch, and Mr. W. F. Worley, 

The standing of the Institute in public esteem in New Zealand remains 
good, although the financial difficulties through which it has been passing 
have been very groat. Especially great has been the strain put on the 
loyalty of the constituting societies by the necessity to curtail the Trans- 
actions, to maintain the levy, and generally to endeavour to discharge 
our financial liabilities, as well as by the long delay in the appearance of 
Volume 54 of the Transactions, which delay will presently be referred to. 
It is not stoinge that there has been occasional feeling of dissatisfaction on 
the part of some of the societies, but I do not think that feeling has ever 
been deep or that it has ever been other than transient. The societies 
have, on the whole, not failed to recognize that they are the Institute, and 
that its acts are in reality their own acts through their delegates, letter 
informed than the majority of the members as to the work of the Inslitute, 
its needs and its diffiemties. 

The esteem in whic)i the Institute is held wopld, I believe, be increased 
it it were to adopt the policy it has once or twice considered of making 
its annual meetira a scientific as well as a business meeting every second 
or third year, ^e success of this plan both at Christchurch and at 
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Palmerston North gives every encouragement. Such meetings are, without 
doubt, highly stimulating, and they serve to bring the members of the 
Institute more in touch with each other, enabling them to realize more fully 
the greatness of their common aim. At present many members recognize 
only that they are members of their local society, and fail to realize that 
they belong to the association of the scientific men of the land. 

The standing of the Institute abroad continues to improve from vear 
to year, if one may judge from the increasing number of applications from 
learned societies and scientific libraries to be placed on the exchange list. 

Something might, I think,* be done by the Institute to extend a welcome 
to the many scientific visitors that come to New Zealand without formal 
introductions to scientific men here. At present these visitors do not always 
know how to get in touch with those they would most like to meet. Those 
that are members of University stafis naturally seek out their coadjutors 
here, and they arc in no difficulty ; but many that are not professionally 
employed in scientific work feel diffident in taking the time of men that 
they, perhaps flatteringly, regard as busy. Help might be given to these 
visitors, and received from them, if an inset in the Transactions informed 
them that application to the office of the Institute, whether personally 
or in writing, would result in their being placed in communication with the 
workers they would most like to meet. In this connection, one of the moat 
pressing ne^s is a suitable building in the city, easily found and likely 
to be noticed by those that are not looking for it. Such a building would 
meet also the very urgent need of t> e Institute for room in which to store 
its stocks of Transactions and other matters. 

The long delay in the appearance of Volume 54 of the Transactions 
has been <mlculat(4 to damage the prestige of the Institute both at home 
and abroad. From 1888 onwards the annual volume has been printed 
at the (lovoniment Printing Office, and the work has always been done 
well. It has b<*cn understood that the manuscript must be in the printer’s 
hands early in the year, in order that the Institute’s work might not clash 
with the enormous mass of work involved by the parliamentary session, 
and the early preparation of the manuscript has not been neglect^ by the 
Inirtitute’s Honorary Editor. For many years the Printing Office got the 
work of the volume out of hand in good time. Gradually, however, more 
and more of the other work of the office came to take precedence of the 
volume, until its issue was pushed late into the year, then into the early 
part of the following year, and now it happens that the volume con- 
taining the papers read in 1921 is only just ready to leave the Printing 
Office. The effect on the Institute has been exceedingly bad. Many 
members of the various societies join only because of the value they set 
on the Transactions • scientific papers published in th« Transactions are 
not available to workers in other parts of the world until the volume is 
distributed, except in so far as the authors’ “separates” are issued in 
advance of the volume : thus the tendency to send important work abroad 
for publication has increased, and the value of the volume and the prestige 
of the Institute have suffered. The Board of Governors has several times 
considered the advisability of again getting the volume printed by a private 
firm, but has always been faced by the difficulty that, owing to the recent 
high price of printing, it was in debt to the Government Printer. Now, in 
the improved circumstonces referred to in the report of the Publication Com- 
mittee, it will be possible to consider the question without the embarrassing 
feeling that we should bo leaving the Government Office while still under 
a financiid obligation to it. If the Board decides that a change ought to 

ii—Ttmiia 
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be made, the decision will certainly be come to with regret, seeing how good 
the g(*^eial work of the Government Office has been, and |>artioularly now 
efficient the reading has always been. But the responsibility resting upon 
the Board to see that the work of the Institute is done with the utmost 
promptitude may well outweigh this feeling. 

The Institute has continued, so far as it was able, to keep a watchful 
eye on matters afEceting the preservation of the native faima and flora. 
In connection e ])ecially with the extension in 1922 of the Tongariro National 
Park, the members of the Institute took a very active part ; and it may bo 
of encouragement in the future to bear in mind that one of the principal 
factors in determining the inclusion of Hauhangatahi within the park 
boundary was th(* fact that a former Minister, the late Hon. Dr. R. McNab, 
had promised a deputation of the Institute some years ago that it should 
be so included. It is very desirable that the Institute ^ould obtain all 
information available as to existing reserves of all kinds — their status as 
reserves, their sanctuary value, and the dangers to which they are exposed — 
and that it should have a vigilant committee well versed in this information 
to initiate from time to time any action that may be necessary. The 
members of such a committee need not be members of the Board of 
Governors ; but they should be keenly interested in the matter of reserves, 
and each should make a point of knowing especially the reserves of his own 
district and the areas that ought to be reserved. 

It is a noticeable feature that, except for the Carter bequest, the Institute 
has received no considerable benefaction in aid of its work. The Government 
made for a short time a research grant by annual vote of Parliament ; but 
this grant was one of the very first items eliminated when retrenchment 
became necessary. The Hector and Hutton Memorial Funds, and, lately, 
the Hamilton Memorial Fund, all contributed by members of the Institute, 
have been applied to the encouragement of research. But it cannot be 
said that the Institute has ever been in a position to aid and encourage 
research to the extent that might be expected of a body that includes 
practically all the scientific workers of New Zealand. 

Another direction in which the Institute might be expected to take a 
principal part is the equipment and organising of scientific expeditions, in 
the Dominion and its dependencies, and, indeed, the Standing Committee 
recently passed a resolution recognising the need for this work. Here, 
again, the lack of funds has constituted an insuperable difficulty. Scientific 
workers are not as a rule wealthy, or even well-to-do, and, although their 
private effort has never been wanting, it has been inadequate to enable the 
Institute to do anything like all the work that it is recognized ought to be 
done. Until scientific work receives the recognition that is extended to it 
in more enlightened countries this must alwa 3 rs be the case. Even New 
Zealand began to wake up to the value of scientific work towards the end 
of the Great War ; but it soon dropped off to sleep again. 

A direction in which the Institute might, through the afifiliated societies 
add to the usefulness of its work is in the popular exposition of scientific 
subjects. If the Institute were to arrange for selects members to give 
popular lectures in any centre that was prepared to pay the traveUing* 
expenses of the lecturer, its readiness would, I believe, be taken advantam 
of, and the arousing of popular interest would be certain to have a benefiew 
reaction on the Institute itself. 

In conclusion, I wish to thank the members of the Institate for the 
hearty support and oo-oporation they have given me during the time 1 
have had the great honour of being President. 
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Plates 1. 2. 

SUPPLEMENT TO PART 1 OF THE UREDINALES OF NEW 

ZEALAND. 

Additional SpEriEH of the Pikttneae. 

Since the first part of this pajier has bei‘n sent to the press the following 
additional species have come to hand. 

This supplement adds ten species of Pwacinia to the New Zealand 
Uredinales ; of these, two an* introduced, one is doubtfully indigenous, and 
the remainder are endemic. 


1. Puccinia Elymi Westendorp. (Fig. 77.) Gramiiieae. 

West., Bull Acad. Brux., vol, 18, p. 408, 1851. 

• 

Aecidiitm Clematidis IXJ., FI. Fr., voL 2, p. 243, 1805. A. Aqudegiae Pen., 
Ic. Pirt., p. 58, 1806, Uredo Elymi West., Bull, Acad, Brux., vol. 18, 
p. 405, 1851. Pnccniia iriarticukUa Berk, et (*urt., Proc. Am, Acad. Sci,, 
vol, 4, p. 120, 1802. P. tomtpara Trel., Trans. Wis. Arad. Sci., vol. 0, 
p, 127, 1885. P. perpUams Plowr., Quail. Jour. Mkr. Sci., vol. 25, p. 164, 
1885. P. persistens Plowr., Brit. Ured., p. J80, 1889. P. Agrostidis Plowr., 
Gard. I'hron., ser. iii, vol. 8, p, 139, 1890. P. Agropyri Ell. et Ev., 
Jour. Myr,, vol. 7, p, 131, 1892. P, Aquilegtae La^erh., Tromoso Mw. 
Aarsh., vol. 17, p. 47, 1895. P. Clematidis l^afferh., l.c., p. 64. P. adspersa 
Diet, et Holw., Erythea, vol. .3, p. 81, 1896. P. triticina Erikss., Ann, Sci. 
Nat., aer. viii, vol. 9, p, 270, 1899. P. agropyrim ErikHs., l,c., p. 273. 
P. Actaeae-Agropyri Ed. Fisch., Ber. Schmiz. Hot. Ges., vol. 11, p. 8, 1901. 
P. Panicularkte Arth., Bui. Torr. Club, vol. 28, p. 663, 1901, P, Tritkorum 
8pef(., Anal, Mua. Nac. Buenos Aires, mr. iii, vol. 1, p. 05, 1902. Dicaexma 
Clematidis Arth., Res, Sci, Congr. Bot. Vienne, p. 344, 1900. D. Paniculare 
Arth., l.e. Puccinia cinerea AHh., Bull. Torr, Club, vol. 34, p. 583, 1907. 
P. aliemans Arth., Myrologia, vol, 1, p. 248. 1909. P. nbntemta Arth., 
Uc., p. 250. P. Aciam’Elyfni Mayor, Ann. Myc., vol. 9, p. 361, 1911. 
Dkaeoma tritkinum Kern, Trans. Am. Mkr. Sor., vol. 32, p. 64, 1913. 
Puccinia wyomensis Arth., BuU. Torr. Club, vol 45, p. 143, 1918. 
P, missouriensis Arth., /..c., p. 146, p.p. 

0. Spermogones epiphyllous. crowded in small groups, seated on inflated 
areasi immersed, honey-coloured. 

l—Trani. 



2 


TramacttonB, 


I. Aecidia hypophylloua and pc^tiolicoloua, crowded in small groups 
up to 5 mm. diam., seated on somewhat inflated areas, orange. Peridia 
cylindrical, up to 2 mm. high, (M-()*3mm. diam., margins slightly ex- 
panded, not revolute, white, finely lacimate. S|X)rcs glol^se or elliptical, 
18-28 ^ 15-23 mnim. ;* episijore hyaline, densely and minut«»ly verruculose, 
1-1 -5 mmm. thick, cell-contents granular, yellow. 

II. UredoHori amphigenous, scattered or crowded, seated on pallid spots, 
linear, 0*5-1 mm. long, orange-yellow, pulverulent, surrounded by the 
ruptur(‘d epidermis. Spores siibglobose, elliptical or obovate, 28-32 X 
23-26 mm in. ; epi8])ore hyaline, finely and closely erhinulate, 1- 1*5 mmm. 
thick, cell-conttmts granular, orange-yellow ; germ- pores scatten^d, 6- 8, 
conspicuous. 

III. Tf'leutosori amphigenous, chiefly hy|)oj)hyllous, and culmicolous, 

scattertHl or crowded, often confluent, linear, 0*5 2 min. long, dark chestnut- 
brown, pulvinate, compact, long covered by the epidermis. Sport's elliptic- 
oblong or subclavate, 40-60 15-20 mmm. ; apex acuminatt', bluntly 

rounded, or truncate, thickened up to 10 mmm., darker in colour, base 
attenuate, basal cell narrower, longer, and lighter in colour than the upper ; 
slightly constricted at the sejitum ; epispore smooth, chestnut-brown, 
1*5-2 mmm. thick in the upper cell, 1-1*5 mmm. in the lower; jiedicel 
persistent, hyaline, tinted beneath the sport', short, up to 15 X 6 mmm. ; 
germ-pore of the ujiper cell apical, obscure, basal pore immediately beneath 
the septum, obscur«\ 

X. Mesosjiores not uncommon, elongate-elliptical, up to 40 X 12 mmm. 

Hosts ' 

Deyeujtia Forster} Kunth. On leaves and culms. Herb. No. 739. 
II, III. Lake Harris track, Otago, 650 m., W, D, Retd! 6 May, 
1921. 

TrU}eim vttUfare Vill. Herb. No. 1268. Ruakura, Auckland, A. W, 
Green! 9 Jan., 1922. 

Distribution: Europe; Asia Minor; Japan; North and South America; 
Australia. 

One host is indigenous and widely spread throughout ; it occurs also 
in Australia and Tasmania ((lieeseman, 1906, p. 868). The other is widely 
cultivated throughout the world. 

Arthur has by a long series of cultures shown that this species consists 
of numerous races formerly considerf'd to be distinct species. These 
so-called species were separat^'d on account of the fact that the aecidia 
were known to occur on several hosts ; but until the necessary cultural 
work had been performed by Arthur apparently no attempt had been 
made to ascertain whether these races were in any way associated. 
His arrangement of these races under the one species is followed here, 
and the s 3 monymy given above taken from his paper in North American 
Flora^ vol. 7, p. 333, 1920. In this paper he records fifty-nine aecidial 
hosts (all belonging to the family Ranunculaceae) and ninety-three telial 
hosts belonging to the Poaceae. 

The genus Rostrupta Lagerh. was based on abnormal 3-4-celled forms 
of the teleutospores of this species. 

It may be mentioned that Arthur includes here P. agropyrina Erikss. 
and P. triticina Erikss., two races fonnerly included under P. diaperaa 
Erikss. et Henn. Although not sufficiently differentiated to separate as 
distinct species, these two forms may in the uredo stage be separated on 
account of the ferruginous colour of the uredosori. 

* In this article the contraction ** mmm.*’ is used for ** mioromillimetres.’* 
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2. Puccinia Foyana n. <«p.* 78.) Ranunculaceae. 

0. Unknown. 

1. Aecidia amphigeiiou», chiefly hyjMipliyllous, in crowded irn^gular 
groupn, Heated on somewhat inflated sjjots up to 10 in in. diam., orange. 
Peridia cupulate, 0*5 mm. diain., margins erect, somewhat incurved, 
white, laciniatc. Spores polygonal or ellijitical, 22 30 ^ 15-20 mmm. ; 
epispore hyaline, finely and densely verruculose, 1 mmm. thick, cell- 
contents vacuolate, orange. 

III. Telcutosori amphigenouM, [jetioJicolous and caulicolous, arranged 
in scattered groups up to 5 mm. diam., bullate, pulverulent, orbicular, 
(>•25 0*5 mm. diam., long covered, becoming exposed by the longitudinal 
fissuring of the epidermis. Spores elliptical, less commonly clavate, 
42-65 X 22 -20 mmm. : apex acuminate, Hcldom rounded, crowned with 
a prominent hyaline papilla, slightly (6 mmm.) or not thickened, base 
rounded or bluntly attenuati* ; slightly or not constricted at the septum ; 
epispore smooth, bright chcstnut-browii, 2*5 3 mmm. thick, cell-contents 
granular ; pedicel deciduous, hyaline, up to 3() x 8 mmm. ; germ-pore of 
the upper cell apical, conspicuous, papillate, basal pore immediately beneath 
the septum, conspicuous, papillate*. 

X. Mesospores not uncommon, elliptical, 2()-35 X 17-24 mmm. 

Host : Rantmetjlus Enysii T. Kirk. On leaves, stiuns, and })ctioles. 
Herb. No. 581. I-III. Oass (Canterbury), 650 ni., N. JS. Foy ! 20 Jan., 
1922. (Ty|>e.) 

The host is endemic, and is confined to the mountains of the South 
Island. (Cheeseman, 1906, p. 14.) 

The conspicuous hyaline apical papilla, thick episjKire, and large size 
of the teleutospon^s, separate this species from P, contegens G. H. Cunn. 


3. Puccinia namua n. sp. 
0. Unknown. 


(Text-fig. 79. c.nd Plate 2, fig. 7.) 

Umbelliferae 


I. Aecidia amphigenous and caulicolous, crowded in scattered gr(ju|>s 
up to 25 mm. long, seated on slightly inflated, discoloured sjiots, orange. 
Peridia cupulate, 0*25 mm. diam., 1 mm. high, margins erect, not revolute, 
laciniatc, whit<\ Spores polygonal or subglobose, 18-24 mmm. diam.; 
cpisixin* tinted yellow, densely and minutely verruculose, 1-1*5 mmm. 
thick, cell-contents vacuolate, orange. 

II. Uredosori amphigenous, chiefly hy|>ophyllous, and caulicolous, on 
leaves scattered, orbicular, up to 1*5 mni. diam., seated on palli<l- 
yellow spots ; on stems linear, up to 3 mm. long, seldom confluent ; 
orange-yellow, bullate, pulverulent, surrounded and partly covered by 
the ruptured epidermis. Spores elliptical, obovate, seldom globose, 
18-^50 X 16-22 mmm. ; epispore tinted yellow, sparsely and moderately 
cchinulate, 1-1*5 mmm. thick, cell-contents granular, sulphur-yellow ; 
germ-pores 4, equatorial, obscure. 

HI. Teleutosori similar to the uredosori but chestnut -brown. S[iore8 
subclavate or elliptical, 30-40 x 18-26 mmm. ; apex rounded, not 
thickened, base attenuate, lower cell narrower than the upi^er ; slightly 
constricted at the septum ; epispore coarsely warted, chestnut-brown, 
2-2*5 mmm. thick, cell-contents granular ; pedicel jiersistent, hyaline, 
fragile, up to 25 X 7 mmm. ; germ-pore of the upper cell apical, con 
spicuous, basal pore } below the septum, conspicuous. 


* Latin diagnoses of new speoies will bo found on pages 10-13. 
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Host : An isotome Jihfotia (Hook, f.) Cocka 3 nne and Laing. On leaves 
and stems. Herb. No. 741. I, II. Mount Isobel, Hanmer (Canterbury), 
],()0Uni., If. D, Reid! 4 Nov., 1921. 1, II, III. Sugarloaf, Cass (Canter- 
bury), l,5(X)m., IF. D, Reid! N. R, Foy ! 20 Jan., 1922. 

The host is endemic, and is confined to the mountains of the South 
Island. (Cheesemaii, 1906, p. 218.) 

This species is characterized by the coarsely- warted epispore of the 
teleutos|)ore. 

4. Puccinia whakatipu n. sp. (Fig. 80.) 

0, I. Unknown. 

II. Uredosori ainphigenous, chiefly hy])ophyfious, and caulicolous, 
elliptical, 0*25-1 mm. long, scattered or crowded, bullato, pulverulent, 
cinnamon-brown, b(»coming exposed by the longitudinal Assuring of the 
epidcTinis. Spores elliptical, obovate, or subglobose, 22-35 X 16-25 nimm. ; 
epispore pallid cinnamon, sparsely and bluntly echinulate, 2 mmm. thick, 
cell-contents granular, cinnamon ; germ-pores 4, equatorial, obscure. 

III. Teleiitosori similar to the uredosori but dark chestnut- bi-own. 
Spores elliptical or subclavate, 30-40 X 20-26 mmm. ; apex rounded, 
not thickened, base rounded, leas commonly attenuate, both cells about 
the same size ; slightly constricted at the septum ; epispore minutely 
verruculose, chestnut-brown, 1*5 2 mmm. thick, cell-contents granular; 
pedicel persistent, hyaline, fragile, up to 30 X 6 mmm. ; germ-pore of 
the upper cell apical, conspicuous, basal pon* f below the septum, obscure. 

Host : Anistoine JiUfoUa (Hook, f.) Cocka 3 me and Laing. On leaves 
and stems. Herb. No. 742. 11, III. Table Bay, Wakatipu (Otago), 

830m., IF. D. Reid! 23 May, 1922. (Type.) 

This species is separated from the preceding on account of the 
minutely - verruculose epispore of the teleutospores, sparsely - warted 
cinnamon-coloured epispore of the uredospores, and different sorus 
characters. Although both occur on the same host, they show little 
other than a general resemblance to each other. 

5, Puccinia Anisotominis n. sp. (Fig. 81.) 

0, I. Unknown. 

II. Uredosori hypophyllous, crowded on discoloured spots, elliptical, 
1-2 mm. long, bullate, pallid ferruginous, long covered. Spores subglobose, 
elliptical or obovate, 24 40 X 18-22 mmm. ; epispore hyaline, sparsely 
and somewhat coarsely echinulate, 1*5-2 mmm. thick, cell-contents granular, 
tinted brown ; germ-pores 4, equatorial, obscure. 

III. Teleutosori amphigenous, chiefly hypophyllous, crowded in scattered 
groups, elliptical when 1-1*5 mm. long, or cx>nfluent and attaining a length 
of 3 mm., bullate, pulverulent, dark chestnut-brown, long covered, 
becoming exposed by the longitudinal fissuring of the epidermis. 
Spores elongate-clavate, 40-60 x 17- 22 mmm. ; apex bluntly acuminate, 
seldom rounded, thickened up to 6 mmm., base attenuate, basal cell 
slightly longer and narrower than the upper ; constricted at the 
septum ; epispore smooth, golden-brown, 2-2*5 mmm. thick in upper 
cell, 1*^2 mmm. thick in lower, cell-contents granular ; pedicel persistent, 
hyaline, fragile, up to 40 x 7 mmm. ; germ-pore of the upper cell apical, 
conspicuous, basal pore immediately l^neath the septum, obscure. 

Host : Anisotome Haastii (F. v. M.) Cockayne and Laing. On leaves. 
Herb. No. 743. II, III. Lake Harris track, Otago, 1,000m., IF. D. Reid! 
6 May, 1921. (Type.) 
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Fia. 77. — Fttccmta Elytni Went on Deyeaxia Vontleri Kuuth. Toleuiueporra, raeso- 
Hporen, and uredosporefi. 

Fio. 78. — Puccmia Fc^ytma O. U. CHinn. on Ranwnculus Knysti T. Kirk. Toleutonporet 
and me 0 o»pore. 

Fla. 79. — Puectma namua O, H. ('unn. on Aniaototne flhfolta (Hook, f ) (kx^kayne and 
Lain^. Telento»poreB, uredosporea, and aeoidioii|Mr6t. 

Fig. 80 . — Puccmta whakaiipu G. H. Conn on Amsotome fthfolta (Hook f.) Cockayne 
and Laing. Telentoi^reB and uredospore 

Fxo. 81.— Pucc%n%a Anisoknninia G. H, Conn, on Antsvlome Haasiii (F v. M ) Cockayne 
and Lamg. Telentospoies and uredospore. 

Fig. 82. - Pacctnia Euphraeiana^ G. H. Conn, on Euphrasia cuneata Forst. Teleuto 
■pore*, uxedospores, and aecidiotpores. 

Fig. 83. — Pttceinta punctata Link, on Otmum uinbroewn Sol. Teleutosporea and 
uredoaporee. 

Flo. 84. — Pucetnta WahUnbergtae Q. H. Conn, on WaMenbergta aHhomargvnaia Hook 
Teleutomrei. 

Fio. 85.— Ptfoctata nonchi Rob. on Sonchus (deraews h. Teleutoaporee and oredospora 

All figorea x 400. 
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Tlu* host is oiidemic, and is cH)nfined to th(» 8o^lth Island, where it 
is not uncommon in the mountain districts. (Cheeseman, 1906, p. 217.) 

This rust is separated from the tw»o prt*ceding s[)ecie8 on account 
of the diffeicntly-8hai)ed longer teleutospores (which have a smooth 
e[)ispore), and much larger coarsely-echinulate uredospores. The five 
species which have been recorded on the genera Angelica and Aniaotome 
shovi a general family n*semblance to one another, and may reailily be 
separated by reference to the following table. The presence or absence 
of an accidium is not given below as a sjiecific character, as the cycle 
of those specie's in which it ap]»ears to be' alisent is at present too 
imi>erfectly kuown. 


Key to Species ok PiJc«’iNrA on AsciBLiCA and An isotom e. 


TeloutoBporoh Htnouth. 

Teleutoajwrea elongate-clavate, 40-60 ' 17-?mmm. 
Teleutospores elliptical nr auhcla vute. 35-45 > 21-26 mmm. 
ToleutospcjreH variously carted. 

Teleuto8])oi‘es nunutelv nartod. 

UredosjNires ciniiamon . Kcrm -spores equatorial 
Uredospores yellou ; germ -pores Hcattcrcd 
Teleutospores coarsely uarted 


cuniciili. 


whak'atipu, 

h>poti, 

immua. 


6. Puccinia Euphrasiana n. sp. (Fig. 82.) Scrophulariaceue. 

UreAi nuatralU Diet, et Neg., Enyler Jahrb,, vol. 27. p. 15, 1890. 

0. Siiermogones hypophyllous, immersed, sparse, scattered, associated 
with the aecidia, 

1. Aecidia hypophyllous, in scattered groups uj) to 5 mm. diam., 
irregular, seated on discoloured spots which are absent in certain speci- 
mens, pallid - orange. Peridia depressed - globose, or angular, flattened, 
0*2 mm. diam., immersed and covered by the epidermis, opniug by an 
irregular apical pore, hyaline. Spon*8 subglobose, polygonal or elliptical, 
22 30 X 18 22 miniii ; epiapore hyaline, densely and minutely verruculose. 
1*5 mmm thick, cell-contents vacuolate, orange. 

II. Uredosori amphigenous, chiefly hypophyllous. scattered, orbicular 
or elliptical, 0*5-1 inin. diam., bullate, pulverulent, cinnamon- browm, 
surrounded by the ruptured epidermis. Spores subglobose or elliptical, 
20-30 X 18-23 mmm. ; epispore pallid cinnamon, moderately and finely 
cohinulate, 1-1*5 innim. thick, cell-contents vacuolate, cinnamon; germ- 
pores 2, equatorial, conspicuous. 

III. Teleutosori amphigenous, in small scattered groups of 3 or 4 sori. 
seated on dead and discoloured spots, bullate, pulverulent, dark chestnut- 
brown, partially covered by the ruptured epidermis. Spores elliptical, 
seldom subclavatc, 28-38 X 15 20 mmm. : apex rounded, not thickened ; 
base slightly attenuate, or rounded, both cells about the same size ; con- 
stricted at the septum: epispore smooth, chestnut-brown, 1*5 mmm. 
thick ; i)edicel persistent, hyaline, up to 50 X 8 mmm. ; germ-pore of the 
upper cell apical, obscure, basal pore immediately beneath the septum, 
obscure. 

Host: Euphrasia cunexita Forst. On leaves. Herb. Nos. 727, 744. 
I, II. York Bay, Wellington, £. H, AtHmon ! 10 Mar., 1922. II, III. 
York Bay, E, H, Atkinson/ G. H.C. 12 July, 1922; 14 Oct., 1922. 

Distribution : Chile ‘ • 

The host is endemic, and is not uncommon in the North Island, but 
is sparingly distributed in the South. (Cheeseman, 1906, p. 563.) 
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7. Puccinia punctata Link. (Fij;. 83.) Bubiaceae. 

Link., Ges, Nat, Freunde Berlh) Matf., vol. 7, p. 30, 1815. 

Purnnta Gahi Sohw., Sfhr, Not, Gm. IjeijMtg, vol. 1, p. 7.3, 1822. P, Galiorum 
Link., in WtlM, Sp. PL, vol. 6, p. 7tt, 1826. uiateoma Gahorum Arlh., 
Pror. Ind, Acad, Sci„ 1898, p. 182, 1899. Puccinia chondrttdtrmn Linclr., 
Medd, filtickh, Hogsk, Bt4, Inn,, vol. 4, p. 6, llMH. hicacoma punctafum 
(link.) Arth., Proc, Ind, Acad, Sci„ 1903, p. 160. 1904. 

0. Spormogones cpiphyllous, sparse, in small groups, honey-coloured. 

1. Aecidia hypophyllous, in small groups, or scattered, seated on pallid 
spots, orange-yellow. Pcridia cupulate, 0*25 mm diani., margins short, 
erect, or somewhat recurved, finely laciniate, white. Sjiores globose or 
elliptical, 16-24 X 16 22 mmm. ; epispore hyaline, densely and minutely 
verruculose, 1 mmm. thick, cell-contents orange-yellow. 

II. llredosori amphigenous, chiefly hypophyllous, and caulieolous, on 
leaves scattered, orbicular, 0*5 1 mm. diam., on stems elliptical, up to 
2 mm. long cinnamon - bmwn, pulverulent, surrounded by the ruptured 
epidermis. Spores ellijitical, ohovate or subglobose, 22 28 X 18-22 mmm. ; 
(»pispore pallid cinnamon - brown, sparsely and moderately echinulat<\ 
1*5 mmm. thick, cell-contents vacuolate, cinnamon; germ-pores 2, super- 
equatorial, conspicuous. 

III. Teleutosori hypophyllous and caulieolous, minute, orbicular, 
0*25-1 mm. diam., chocolate-brown, pulvinate, semi-compact, surrounded 
by the ruptured epidermis. Spores clavate, less commonly elliptical, 
35 50 y 15-22 mmm. ; apex rounded, seldom acuminate, thickened 
up to 14 mmm. ; base attenuate, lower cell narrower and lighter in 
colour than the upper ; slightly constricted at the septum ; epispore 
smooth, golden-brown, 2 mmm. thick in upper coll, 1*5 mmm. in lower; 
pedicel persistent, hyaline, tinted at the apex, up to 40 X 10 mmm. ; 
germ-pore of the upper cell apical, conspicuous, basal pore immediately 
beneath the septum, obscure. 

X. Mesospores common, obovate or elliptical, 25-35 mmm. long. 

Hosts : 

Galwnt uwhroHum Sol. On leaves and stems. Herb. No. 746. 
II, III. Dunstan Mountains (Otago), 600m., A, H, Cockayne/ 
6 Feb., 1921. II, III. Sandhills, Levin (Wellington), 16 m., 
E, H, Aikimon ! (i, H, C, 12 Oct., 1922. 

Aspenila perpmiUa Hook. f. Herb. No. 746. I. Glenorchy (Otago), 
4(X)m., W, D, Reid! 15 Dec., 1921. Otira Railway-station 
(Canterbury), W. Martin ! 10 Feb., 1922. Ben Lomond sjmr 
(Otago), W, D, Retd! 31 Mar., 1921. 

Distribution : Euro}x> ; Siberia ; North America ; Chile. 

Both hosts are endemic and common throughout Chenseman (1906, 
p. 267) states that Aspemla perpusilla would almost be better placed in 
Galium, as the corolla-tube (the only character upon which the genus is 
separated from Galium) is much shorter than is usual in this genus. 

Several species are recorded as occurring on Galium in Europe. Of 
these, P, difformis K. et S. differs in the urt^losori being absent ; 
P, Valantiae Pers. in both aecidia and uredosori being absent; and 
P, Celakovnkyana Bubak in the absence of aecidia. P, Asperulae-odmatae 
Wurth is separated, as it occurs on Asperula and is unable to infect 
Galium : morphologically it is practically identical with P, pan^ta, so 
that I can see no valid reason for maintaining it other than as a biological 
form of this latter species. 
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In Australia McAlpine (1906, pp. 91 and 165) records two rusts, 
Uromyces Asperulae Me Alp. and Puccinia Oliganthne Me Alp., as occurring 
on Asperula, The latter species closely resembles P, pmtetata, but differs 
in the more acuminate and narrower teleutospore. 

In our form the aocidia differ slightly from the European in being 
amphigenous and caulicolnus, but, as the peridial and spore characters are 
identical, I have thought it better to maintain all spore forma under the 
one name. 


8. Puccinia Wahlenbergiae n. sp. (F'ig. 84.) Campanulaceae. 

0. Unknown. 

III. Telcutoaori hypophylloua, caulicolous, and on inflorescences, on 
leaves orbicular, 1 mm. diam., scattered, on stems linear, 1*5 mm. long 
compact, pulvinate, pallid brown, naked or surrounded by the ruptured 
epidermis. Spores fusiform or subclavate, 35-50x12 19 mmm. ; apex 
strongly acuminate, thickened up to 18 mmm.. base attenuate; slightly 
or not constricted at the septum ; epispore smooth, hyaline, or tinted 
brown, 1*5- 2 mmm. thick, cell-contents vacuolate, tinted brown ; pedicel 
persistent, continuous with the spore, hyaline, stout, up to 30 X 10 mmm. ; 
germ-pore of the upper cell apical, conspicuous, basal pore immediately 
beneath the septum, obscure. 

Host : WahUmbergia alhwnargimta Hook. On leaves, stems, and inflor- 
escences. Herb. No. 592. III. Tokaanu-Waiouru Road. Taupo, 830 m., 
E. H, Athinsov ! 12 Mar., 1922. (Type.) 

The host is endemic, and is abundant in hilly and mountainous country 
throughout. (Cheeseman, 1906, p. 403.) 

This rust is characterized by the strongly acuminate ajx‘x and persistent 
stout pedicels of the teleutospores. 


9. Puccinia Celmisiae n. sp. (Figs. 86, 121.) Compositae. 

Vredo Celmisiae ('ke., Grea,^ vol. 14, p. 89, Uredo ComposUarum var. 

Celmisiae Cke., ti'rev., vol. 19, p. 3. 1800. 

0, I. Unknown. 

II. Uredosori amphigenous, seated on discoloured spots, orbicular, 
1 mm. diam., scattered, or circinnate, when circles up to 5 mm. diam., 
bullate, pulverulent, reddish-orange, becoming pallid yellow with age, on 
the lower surface deeply buried in the dense tomentum of the leaf, on the 
upper surface long covered by the cuticle. Spores globose or obovate, 
25-40 X 23-30 mmm. ; epispore hyaline, somewhat closely and finely 
echinulate, 1-6-2 mmm. thick, cell-contents granular, yellow; germ-pores 
scattered, 6-8, obscure. 

. III. Teleutosori similar to and arising from the same son, chestnut- 
brown. Spores broadly elliptical, 5(b'62 X 30-36 mmm'. ; apex rounded, 
seldom acuminate, not or slightly thickened, base rounded or attenuate, 
both cells the same size and colour; not or slightly constricted at the 
septum; epispore smooth, chestnut-brown, 2-3 mmm. thick, cell-contents 
granular ; pe^cel deciduous, hyaline, fragile, .30 x 10 mmm. ; germ-pore 
of the upper cell apical, obscure, basal pore immediately beneath or ^ way 
below the septum, obscure. 
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Hosts— 

Celmma coriacea (Forst. f.) Hook. f. On leaves. Herb. Nos. 748, 
749. II, III. Mount Isobel, Hamner (Canterbury), 1,170 m., 
W. jD. Reid ! 4 Noy., 1921. (Type.) II. Arthur’s Pass (Canter- 
bury), T, Kirk! (Type uredo material from Kew.) II. Fairfield 
(Dunedin), A. W. Bathfotel 20 June, 1921. II. Jack’s Pass, 
Hanmer (Canterbury), 900m., W. T>. Reid! 12 Nov., 1921. 
Arthur’s Pass (Canterbury), J. 0, Myers. 1 Jan., 1923. 

Cehnisia Hookeri Cocka 5 me. Herb. No. 747. II. Macraes (Otago), 
6(K) m., W. D. Reid ! 29 Nov., 1921. 

Celmisia longifolia Cass. Herb. No. 764. IT. Kouteburn Valley 
(Otago), 800m., W. D. Reid! 7 May, 1921. Lake Harris track 
(Otago), 1,100m., W, D. Reid! 6 May, 1921. Macraes (Otago), 
6(X)m., W. D. Reid! 29 Nov., 1921. Taupo Tokaanu Boad, 
Taiipo, 450 m., £. H. Atkinsmi ! 6 Mar., 1922 

Celmisia longifolia Cass. var. alpina T. Kirk. II. Walter Peak 
(Otago), 400 111 ., W. D. Reid ! 27 April, 1921. 



Fj«. -Pvcniiia Ctlmiaim (i. H. Cuiin. on Cehnisia corutcta (Font, f.) Hook. f. 
Teleutospores and uredospurcs. x fiOO. 

Fio, 87. — Puccinia Jodiena G. H. Cunn. on Celmisia rigida Cockayne. Teloutosporu 
and urodoMpures. x 500. 

All hosts with the exception of Celmisia Ion gif alia Casa, are endemic ; 
the latter species occurs also in Australia and Tasmania ((Jheeseman, 
1906, pp. 310-314.) 

One other rust found on Celmisia in New Zealand, P, fodiens G. H. 
Cunn. (fig. 97), closely resembles the species described above, but differs in 
several particulars. The main differences are tabulated below, and in the 
text the two illustrations are placed together so that the differences may 
be observed the more readily. 

P. fodUns 

Uredoepores — 

Epispore sparsely and coarsely echinulate, 3 mmm, thick. 

Teleutospores — 

40-55 X 28-35 mmm. ; apex acuminate, thickened up to 10 mmm., 
epispore finely punctate. 
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P, Cdmistae : — 

Urodofl^refl — 

Episporo fairly olcMiely and finely echinulate, opispore 1*5-2 mmm. thick 
Teleutospores ~ 

50-62 X 50-36 mmm. ; apex rounded, not or Mlightly thickened, epispore 
smooth. 


10. Puccinia Sonchi Roberge. (Fiji;. 85.) 

Rob., in Deam., Ann. Sci, Nat., ser. iii, vol. ii, p. 74, 1849. 

Oynmoconia Ciraii-lancfolati Bubak, Konigl, Boehm. Geafar. Wise. Mathtm- 
naturwisH Vlasae, p. 10, 1899. 

0. Spemiogoncs aniphigenouft, scattered, sparse, associated with the 
uredosori. 

II. Uredosori ainphigenous and caulicolous. scattered, or more com- 
monly in small orbicular or elliptical groups of 3-5 sori, 1 3 mm. long, 
seated on discoloured spots, orbicular, 0*25-1 mm. diam., on stems elliptical, 
confluent, and up to 5 mm. long, bullate. immersed, partly covered by the 
epidermis, yellow, opening by an irregular apical pore, encircle^ by a single 
layer of thick-walled chestnut-brown paraphyses. Spores elliptical or * 
obovate, 30-42 X 20-24 mmm. ; ej)i8pore hyaline, densely and finely verru- 
cose, 3-4 mmim thick, cell-contents yellowish, oily ; germ-pores indistinct. 

III. Teleutosori hypophyllous, scattered or confluent, seated on dis- 
coloured spots, bullate, dark ehestnut-brown, orbicular or irregular, up to 
2 mm. diam., compact, long covered by the epidermis ; encircled by a 
single layer of chestnut- brown clavate paraphyses. Spores elliptical or 
subclavate, 50- 60 X 24-31 mmm. ; apex rounded or bluntly acuminate, 
thickened up to 6 mmm., base attenuate, frequently rounded, lower cell 
slightly narrower ; not or slightly constricted at the septum ; epispore 
smooth, pallid chestnut-brown, 1*6 2 mmm. thick, cell-contents granular; 
pedicel persistent, tinted brown, up to .*38 x 8 mmm. ; germ-pore of the 
upper cell apical or slightly oblique, comspicuous, basal pore immediately 
beneath the septum, conspicuous. 

X. Mesospores not uncommon, subclavate or obovate, up to 53 mmm. 
long. 

Host: Sonchus oleracevs L. On leaves and stems. Herb. No 281. 

11, III. Palmerston North (Wellington), 3U0m., 0. H. C. 14 June, 1919. 

Distribution : Western Europe ; Algeria ; ('anaries ; Japan ; Ceylon. 

The host is introduced. 

Grove (1913, p. 156) states that the paraphyses of the uredosori are in 
reality the upper part of an imperfect i)eridium ; at the top these cells 
become elongated and parallel, they arc at first hyaline, but finally 
become dark brown and irregular in shape. This peculiar feature, and 
the immersed character, has led systematists to confuse it with an aecidium, 
but, as the uiedospores are borne singly on pedicels, no such confusion 
should arise. In the si^eoimens at hand a few teleutosixiies are present in 
the uredosori. 

LATIN DIAGNOSES. 

1. Puccinia Foyana sp. nov. (Fig. 78.) Ranunculaceae. 

0. Incognitis. 

1, Aecidiis amphigeniis, praecipue hypophyllis, in catervia irregulari- 
bus oongestis, ad 10 mm. latis, luteis. Peridiis cupulatis, 0*5 mm. latis, 
marii^iiibuB erectis, aliquantum incurvis, albis, laciniatis. Aecidiosporis 
polygoniis vel elliptieis, 22-30 x 15-20 mmm. ; epispoiio hyalino, dense 
minuteque verrucoso, 1 mmm. crasso, contentu vacuolato, luteo. 
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111. Soris teleutosporiferis amphigeuiiH, petiolicoliin, et cauIicoliB, in 
catervis congestis, ad 5 mm. laiis, bullatis, pulvprulentibus, rotundia, ad 
0*25-0’6 mm. latis, diu tectis ad extremum expoaitis rupta opidermide. 
Teleutoaporis ellipticis, rare ubovatis, 42-65 x 22-26 mnim. ; apice aeumi- 
nato, taro rotundato, papillate, lemter (6 mmm.) vol non ineraaaato, baai 
Totundato, non saepe attenuate, leniter ad aoptum eonatricto, epiaporio 
leve, castaneo, 2*5 3 mmm. crasso, contentu granuloHii ; pedicello deoiduo, 
hyalino, ad 30 x mram. ; foramine germinis eellulae Hupnoris apicale, 
conHpiruo, foramine basali etatim infra weptum, eonHpieuo, saepe })apil1ate. 

X. Mesosiwris vulgaribus, ellipticis, 20-35 X 17-24 mmm. 

Habitat; In foliis vivis, iietiolibusque ct caiilisque Ranumnh Enym 
T. Kirk, (^ass, (Canterbury, New Z(*aland. N, R. Foy, 

2. Puccinia namua sp. nov. (Fig. 79.) ICmbelliferae. 

0. Incognitis. 

1. Aecidiis ampliigeniis et caulicolis, in catervis eongestis, ad 25 mm. 
longis, in maculis decoloratis inflatia, luteis. Peridiis cupulatis, 0-25 mm. 
latis, 1 mm. exstitis, marginibus crectis, non revolutis, laciniatis, albis. 
Apcidios|)ori8 polygoniis vel subglol)ORi8, 18-24 mmm. latis ; episporio 
pallido-flavo, dense minuteque verrucoso, 11 *5 mmm. crasso, contentu 
vacuolate, luteo. 

II. Uredosoris amphigcMiiia, praecipuc hyjwphyllis, et caulicolis, in foliis 
raris, rotundis, ad P5mm. latis, in maculis ])allulo-flavi8, in cauhbusquo 
ellipticis, ad 3 mm. longis, raro confluentibus, luteis, bullatis, pulverulentibus, 
rupta epiderrnide oinctis et partim tectis. UredosiKiTis ellipticis, obovatis, 
raro globosis, 18* 30 X 16-22 mmm. ; epi8[)orio pallido-flavo, raro et leniter 
echiniilate, 1*1*5 mmm. crasso, contentu granuloso, luteo. 

HI. Soris teleutesporiferis uri'dosoris immixis et similibus, castancis. 
Teleutosporis subclavatis vel ellipticis, 30-40 x 18- 26 mmm. ; apice rotun- 
dato, non incrassate, basi attenuate ; ad septum leniter constricto : episporio 
rusticc verrucoso, castaneo, 2 2*5 mmm. crasso, contentu granuloso ; pcdi- 
cello |K?rsi8tente, hyalino, delicate, ad 25 x 7 mmm ; foramine gemnnis 
cellulac su|)erioris apicale, conspicuo, foramine basali J infra septum, 
conspicuo. 

Hab. : In foliis vivis et oaulisque AniHotomims fiUfohac (Hook, f.) 
Cockayne et Laing. Mount Isobel, Hanmer, Canterbury, New Zealand. 
W. D, Reid, 

3. Puccinia whakatipu sp. nov. (Fig. 80.) 

0, 1. Incognitis. 

II. Uredosoris amphigoniis, praccipue hyjx>phyllis et caulicolis, ellip- 
ticis, ad 0*25-1 mm. longis, raris vel catervis, bullatis, pulverulentibus, 
cinnaoxomeis, diu tectis ad extremum expositis rupta epiderrnide. Uredo- 
sporis ellipticis, obovatis vel subglobosis, 22-35 X 18 26 mmm. ; episporio 
pallido-cinnamomco, raro rustice echinulate, 2 mmm. crasso, c.ontentu 
granuloso, cinnamomeo ; foraminibus germinis 4, eirculis, obscuris. 

III. Sons teleutosporiferis uredosoris similibus, castaneo-fuscis. Teleuto- 
sporis ellipticis vel subclavatis, 30-40 X 20 26 mram. ; apice rotundate, non 
incrassate, basi rotundato raro attenuate ; ad septum leniter constrictis ; 
episporio subtiliter verruculoso, castaneo, 1 •6-2 mmm. crasso, contentu 
granuloso ; pedicello persistente, hyalino, delicate, ad 30 x 6 mmm. ; 
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foramine gertuinis cellulae sui)eriori8 apicale, conapicuo, foramine basali 
I infra septum, obscuro. 

Hab. : In foliia vivis AnisotomUm filifoliae (Hook, f.) Cockayne et Laing. 
Table Bay, Wakatipu, Otago, New Zealand. W. D, Reid, 


4. Puccinia Anisotominis sp. nov. (Fig. 81.) 

0, I. Incognitis. 

II. Uiedosoris hypophyllis, in maculis catervis, ellipticis, ad 1-2 mm. 
latis, bullatis, pallido-ferruginiis, tectis. Uredosporis subglobosis, ellipticis 
vel obovatis, 24-40 X 18-22 inmm. ; epi8])orio hyalino, raro rusticeque 
echinulato, 1-5-2 mmm. crasso, contentu granuloso, fusous, foraminibus 
germinirt 4, ciiculis, obacuris. 

III. Soris teleutosporiferis amphigeiiis, praecipuo hyjwphyllis, confertis, 
ellipticis ad 1 1*5 mm. longis, vel confluentibus, ad 8 mm. longis ; bullatis, 
pulverulentibus, fusco-castaneis, diu tectis ad extremum exi>ositis rupta 
epidermide. Teleutosporis elongato-clavatis, 40-60 X 17 22 mmm. ; apice 
rustice acuminato, raro rotundatis ad 6 mmm. crasso, basi attenuato ; 
ad septum constrictis ; episixirio leve, aureo-fusco, 2* 2*6 mmm. crasso in 
cellulo superiore, 1-1*5 mmm. in cellulo inferiorc, contentu granuloso; 
pcdicello persistente, hyalino, delicatu, ad 40 X 7 mmm. ; foramine ger- 
minis ocllulae supeiioris apicale, conspieuo, foramine basali etatim infra 
septum, obscuro. 

Hab. : In foliis vivis Anisotominis Haastii (F. v. M.) Cockayne et Laing. 
Lake Harris track, Otago, New Zealand. W, D, Reid, 


5. Puccinia Euphrasiana sp. nov. (Fig. 82.) Scrophulariaceae. 

Uredo ausiralU Diet, et Neg., EnqUr Jahrh,, vol. 27, p. 16, 1899. 

0. Spermagoniis hypophyllis, immersis, sparsis, raris, aliquantum aecidiis 
immixis. 

1. Aecidiis hyiKiphyllis, in raris catervis ad 5 mm. latis, in maculis 
decolatis, luteo. Peridiis plano-globosis, vel irregularibus, ad 0-2 mm. latis, 
diu epidermide tectis, hyalinis. Aeoidiosporis subglobosis, polygoniis vel 
ellipticis, 22-30 x 18-22 mmm. ; episporio hyalino, dense minuteque 
verruGuloso, 1*5 mmm. crasso, contentu vacuolate, luteo. 

II. Uredosoiis amphigeniis, praecipue hypophyllis, raris, rotundatis vel 
ellipticis, ad 0-5-1 mm. latis, bullatis, pulverulentibus, cinnamomeis, epi- 
dermide rupta cinctis. Uredosporis subglobosis vel ellipticis, 20-30 x 
18-23 mmm. ; episporio pallido-ciunamomeo, leniter et aliquantum minute 
echinulato, 1-1-6 mmm. crasso, contentu vacuolate, cinnamomeo ; fora- 
minibus germinis 2, circulis, conspicuis. 

III. ^ris tdoutosporiferis amphigeniis, in raris catervis 3-4 soriis, in 
maculis deooloratis, bullatis, pulverulentibus, tusco-castaneis, rupta epi- 
dermide cinctis et partim tectis. Teleutos[x)riB ellipticis vel subclavatis, 
23-38 X 15-20 mmm. ; apice rotundato, non incrassato, basi leniter 
attenuato vel rotundato ; ad septum constrictis ; episporio leve, castaneo, 
1-5 mmm. crasso ; pcdicello persistente, hyalino, ad (k) X 8 mmm ; foramine 
germinis cellulae superioris apicale, obscuro, foramine basali etatim infra 
l|6^tum, obscuro. 

Hab. : In foliis vivis Euphrasiae cuneaiae Forst. York Bay, Wellington, 
New Zealand. E. H, Atkinson^ 0. H. C. 
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6. Puccinia Wahlenbergiae sp. nov. (Fig. 84.) Campanulaceac. 

0. Incognitig. 

III. Sons teleutosporiforig hypophyllis, raulirolis et fioricolis, in foliig 
rotundig, raris, ad 1 mm. latig, in caulibugqiio ad 1*5 min. longis, 

compactis, pulvinatis, pallido-fuHcis, nudis \ol epidermide rupta cinctis. 
Teleutogporig fusiformis vel subclavatig, 35-51) X 12* 19 iiimm. ; apice 
fortjg acuminato, ad crasgo 18 mmm., basi attenuatu ; ad septum leniter 
necno constrictis ; epiaporio love, hyalino, vel pallido-fusco, 1*5-2 mmm. 
crasso, conteutu vacuolato, pallido-fusro ; pedirello iiersistente, hyalino, 
crasso, ad 30 X 10 mmm. ; foramine germinis rellulae siiperiuris apieale, 
congpicuo, foramine basali etatim infra Heptum, obscure. 

Hab. : In foliis vivis et caulibus(]ue Wahleubergia albotnarginata Hook. 
Tokaanu ^Waioum Road, Taupo, New Zt'aland. E, H, Atkinson, 

7. Puccinia Celmisiae sp. nov. (Fig. 86.) Compositae. 

0, 1. Incognitia. 

II. UredoHoris amphigeniis, in maculis discoloratis, rotundatis, raris, 
ad I mm. latis vel circinnatis ad 5 mm. latis, bullatis, pulverulentibus, luteis, 
in deuso tomento folii profunde iminersis. Uredos|X)ris globosis vel 
obovatia, 25-40 X 23-30 mmm. ; episporio hyalino, minute tenuitcr echinu- 
lato, 2 mmm. crasso, contentu granuloso, luti^o ; foraminibus germinis 
raris, 6-8, obscuro. 

III. Soris teleutosixiriferis uredosorih similibus, castaneis. Teleutosiioris 
late eUipticis, 50- 62 X 30-36 mmm. ; apice rotundato, non incrassato, 
basi rotundato vel attenuatis, ad septum necne leniter constricto ; epiaporio 
leve, jiallido-castaneo, 2-3 mmm. crasso, contentu grauuloso ; pedicello 
deciduo, hyalino, delicato, ad 30 X 10 mmm. ; foramine germinis cellulae 
superioris apieale, obscuro, foramine basali etatim infra vel J infra septum, 
obscuro. 

Hab. : In folds vivis Celmisiae conarear (Forst. f.) Hook. f. et Celmisiae 
Hookeri Cockayne. Mount Isobel, Haniner, Canterbury, New Zealand. 
W, D, Reid, 

THE UREDINALES, OR RUST-FUNGI, OF NEW ZEALAND : 

PART 2. 

1. Family Mrlampsoraceae. 

2. Family Coleosporiackae. 

3. Family PucriNiACEAB (continuatio), Tribe Phraomideae. 

4. Family Urbuinaleh Imperfecti. 

6. Appendix : Fungi parasitic u]H)n the Urcdinales. 

The preaent paper is a continuation of Part 1, published in the 
Transactions of the New Zealand Institute, vol. 54. pp. 619-704, and deals 
with the remaining species of the New Zealand Uredinales et present in the 
herbarium (Cryptogams) of the Biological Laboratory. In this paper thirty- 
five species are dealt with, these belonging to three families and seven genera ; 
but the greater number are but form-species included under the form-genera 
Aeddium and Vredo, This by no means completes the record of the 
New Zealand Uredinales, as fresh collections, often containing undescribed 
species, are constantly being sent in to the Laboratory. Doubtless within 
a few years the number of species will be doubled. The life-history of 
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members of each family differs somewhat from that of Puuccinia as given 
ill Part 1, p. 620; the differeneea are discussed under the descriptions of 
the families concerned. 

Again 1 wish to record thanks to the following : W. D. Reid, E. H. 
Atkinson, and E. Bruce Levy, of the Biological Laboratory, for contributions 
of siK'cimens ; Dr. W. B. Grove (University of Birmingham), Dr. J. R. Weir 
(Bureau of Mycological Exchange, Washington), and Mrs. F. W. PatU'i'son 
(late of the Bureau of Mycological Exchange, Washington), for contributions 
of specimens for comparative pur])ose8 ; Dr. E. J. Butler (Director, Bureau 
of Mycology, Kew) and Mr. E. W. Mason (of the Imperial Bureau), for 
assistance regarding literature and references ; Mr. 0. C. Brittlebank 
(Department of Agriculture, Melbourne), for material for comparative 
purposes, loan of many type sfX'cimens, and for literature references ; and 
Mr. J. G. Myers, for the revision of all Latin diagnoses. 

The following publications have proved very useful, particularly in 
giving the geograpliical range of R}U‘cieB, genera, and families ; 1 have 
drawn freely from the synonymy cited in these works, this having been 
made necessary owing to the scarcity in New Zealand of most of the 
earlier literature : The Britinh Rust Fungi (W. B. Grove) ; North American 
Flora, vol. 7 (J. C. Arthur) : The Rusts of Australia (D. McAlpine) ; Sylloge 
Fungorum (P. A. Saccardo) ; Thesautus (Lindau and Sydow) ; Manual 
of the New Zealand Flora (T. F. Ciieeseman). 

All drawings were made with the aid of a camera lucida, from spores 
mounted in 50 per cent, lactic acid-wat(»r solution. Drawings are. all to 
the same scale, unless otherwise specified, and have all been reduced the 
same amount. Surface-sculpturings have been studied from material 
mounted dry, as in many instances the markings are not visible when 
sjKires are mounted in the usual solutions. It is frequently difficult to 
determine the number and position of the germ-pores, owing to the contents 
rendering the cell opaque. Generally, boiling for a second or so in lactic 
acid is all that is necessary to render the pores visible ; frequently, 
however, it is necessary to treat the spores spcially with certain stains 
(e.g,, Bismarck brown, eosin, or many other of the anilins will suffice), 
but in certain refractory cases no treatment will render the pores visible, 
when they are, in this paper, given as being “ indistinct.** 

III. PUCriNFACEAE (c^invaiio). 

Teleutosori compacted or pulverulent, naked or covered by the epidermis. 
Teleutospores one- to many-celled, free, borne on distinct pedicels ; epispore 
coloured or hyaline, smooth, or variously sculptured, with one or more 
germ-pores in each ceil. Basidia external. 

Tribe Phragmioeak. 

Teleutospores in pulvinate, dark-coloured sori . . . . 5. Phragmidiutn, 

Teleutospores in yellow fibrils . . . . . . fi. Hanuaspora, 

5. Phraqmidium Link. 

Link., Ges. NaU Freunde Berlin Mag., vol. 7, p. 30, 1815. 

Hypodmnium Link., Is., p. 2fi. Are^fma Fr., 06s. Mye., vol. 1, p. 22S, 1816. 
Spiim Fr., PyH. Myc., vol. 3, p. 610, 1832. LeeytAea Lev., Ann. Set, Rat., 
ser. iii, vol. 8, p. 373, 1847. Farlea Arth., lies, Sei. Cangr. Bot, Vienne, 
p. 341, 1906. 



Cunningham.— TAc Uredinales, or Rusi-famji, of New Zealand. 16 


Autoecious. Cycle of development in<*liide« 0, 1, II, III. 

0. Sj>ermogoneB conical or flattened, subcuticular, without ostiolar 
filaments. 

1. Caeomata indefinite, eriim|)ent, witluiut peridia but usually encircle<l 
by paraphyses. Caematospores catenulate usually subglobose, epispore 
livaline or tinted yellow, verrucose ; germ-pores scattered, numerous, 
oWuie. 

II. Uredosori without peridia, usually encircled by paraphyses, erumiHmt, 
pulverulent. Uredospores globose or elliptical, borne singly on |)edicels ; 
epispore verrucose or echinulate, coloured or hyaline ; germ-|)ores scattc^red, 
numerous, obscure. 

III. Teleutosori erumpent, <lefinite, with or without paraphyses, soon 
naked, almost black. Teleiitospores divided by transverse septa into 2 
or several cells ; wall laminatt*, the middle layer dark-coloured and rigid, 
usually coarsely wart<?d, sometimes smooth ; germ-i)ores 2 to several in 
each cell, laterally placed, conspicuous ; iH'dicels prominent, i)ersistent, 
Jiyaline, often roughened and much swollen below. Basidiosjiores sub- 
globose, smooth. 

This genus is confined to the host family Rosaceae. 

Distribution: Euro|K‘; Asia; North and »South America; Ceylon; 
Australia. 

Of the five New Zealand s|HH*ies, three ari‘ endemic, one is indigenous, 
and one introduced. 

On germination a basidium is produced from each cell of the teleutospore ; 
this becomes four-celled, and from each cell arises a stengma, bearing on 
its apex the subglobose basidiospore. 

Phragmidium is a well-defined genus, and is characterized by the large, 
many-celled, dark-coloured tele utosjx) res ; the wall of the spore is thick, 
usually opaque, and distinctly laminated. This b*ature may readily be 
seen if the sixires are boiled for a second or two in lactic-acid solution, 
for the episjiore becomes much swollen and may be seen as a hyaline 
envelope surrounding the spore, oftt»n swelling to a thickness of lOmmm. 
or more. 

The ajiex is usually crowned with a conspicuous hyaline or coloured, 
papilla, but in c^ertain sjiecies this may be wanting. The jx*dicels often 
attain a length several times that of the sjiore ; they are hyaline, i»er&istent, 
stout, and frequently the lower part is swollen, the central area of this 
swollen portion being often stuffed with an oily coloured matrix, a feature 
seen as a rule only in fresh material. 

The caeomata greatly resemble the uredosori, and aye sometimes diffi- 
cult to separate on account of this similarity, but the catenulate spores 
characterize them. 


Key to the Species op Phkagmidium. 


Host belonging to the family Rosaceae. 

Host belonging to the tribe Boseae 
Host belonging to the tribe Potentilleae. 
Teleutospores l-O-oelled, commonly 4-5 
Teleutospores 4-7 -celled, commonly 0. 
Teleutospores long -cylindrical 
Teleutospores oblong-terete 
Teleutospores 5-8-oelled, commonly 7-8 . . 


1. Phr. mucronatum, 

4. Phr. Pottntillae, 

2. Phr. Aeaenoi. 

5. Phr, atibsimiU. 

3. Phr. name-zdandiat. 
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1. Phragmidium mucronatum Schlechtendal. (Fig. 88.) Rosaceae. 

Schlecht. FI. Berol., vol. 2, p. 156, 1824. 

Uredo Rosae-centnfoliae Pera., Syn. Fvng., p. 216, 1801. V. mtniaia Per»., Lc., 
p. 216. r. elevata 8chum.. Rnum, PI. Saell., vol. 2, p. 229, 1803. U, kosae 
8chum., l.r., p. 230. Pucctma Rosae Sebum., l.c., p. 236. Aecidiutn Rome 
Ruehling, Deuts. Fl.^ 2n(l ed., vol. 3, p. 122, 1813. Aregma muaronaJla Fr., 
Obs. Myc., vol. 1, p. 226, 1815. Uredo Kglanteriae H. M^., FI Moaq., 2nd 
ed., p. 230, 1817. Ctutuma mimatum Schlerht., FL Berol.t voL 2, p. 120, 
1824. C. Roaar Sohleeht., l.e. Phr. oblojigum Bon., Conunn., p. 60, 1860. 
Phr. Romrum Fcl., Sytnh. Myc., p. 47, 1869. Phr. subcorttcinuvi Wint., in 
Rabh. KrypU FL, vol. 1, p. 228, 1881. Phr. dtactflorum Jamea, Contr. U.8. 
Nat. Hero., vol. 3, p. 276, 1895. Aregma disetflora Arth., Proc. Ind. Acad. 
Set., 1898, p. 170, 1899. Phragmtdium Roaae^pmpineUtf^iae Diet., Hedw., 
vol. 44, p. 339, 1906. 

0. Spermogones caulicolouH, sparse, flattened, immersed, lioney-colourcd. 

1. Caeomata Lypophyllous, caulicolous, i^etiolicolous and fructicolous, 
on leaves scattered or crowded, orbicular, pulvinate, 0*26-1 mm. diam., 
on stems confluent, up to 20 mm. long, forming large inflated distortions ; 
reddish-orange, pulverulent ; paraphyses present and as a rule encircling 
only the smaller son ; incurved, clavate, hyaline. Spores elliptical, obovate, 
or subglobose, 22 30 X 15-23 inmm. ; epispore hyaline, finely and densely 
verruculose, 2-2*6 mmm. thick, cell-contents oily, reddish-orange. 

II. Urodosori hypophyllous, scattered, seated on pallid-yellow spots, 
orbicular, 0*25 *0*6 mm. diam., orange, pulverulent ; encircled by a layer 
of incurved hyaline, clavate paraphyses. Sjxires elliptical, obovate, or 
subglobose, 22-28 x 16-20 nunm. ; epispore hyaline, closely, finely and 
bluntly echinulate, 2 mmm. thick, cell-contents pallid-orange ; germ-j)ores 
scattered, numerous (6-8), obscure. 

III. Teleutosori hypophyllous, scattered, orbicular, 0*26-0*6mni. diam., 
somewhat pulverulent, black, naked, with numerous spores in each sorus. 
Spores 6 -9-celled, commonly 7 8, oblong- tc‘rete, 72-98 X 28-35 mmm. ; 
apex obtusely rounded, not thickened, crowned with a prominent papilla, 
hyaline at the tip, coloured below, not continuous with the upper cell- 
wall, up to 12 mmm. long, base rounded or truncate, spore narrowed 
slightly above and below ; not constricted at the septa ; wall dark chestnut- 
brown, opaque, 5-7 mmm. thick, unevenly covered with coarse hyaline 
warts which are more numerous apically; pedicel persistent, continuous 
with the spore, tinted above, hyaline below, hollow, up to 160 mmm. long, 
8-10 mmm. thick, slightly (15 mmm.) swollen at the base, lower third 
minutely and closely verruculose, central area filled with an oily 
orange-coloured matrix ; germ-i)ores 3-6 in each cell, commonly 3, 
conspicuous. 

Hosts : — 

Rosa EglerUaria Mill. ( -= R. rubiginosa L.). On leaves, stems, petioles, 
and fruits. Herb. No. 373. I, York Bay (Wellington), E. H. 
Atkinson/ 3 April, 1921. Blenheim, E. H. Atkinson! 3 Nov., 
1922. Mapua (Nelson), 0. H. C. 17 May, 1922. 

Rosa sp. cult. II, III. Nelson, W, C. Hyde! 7 Jan., 1922. 

Distribution : BuroiKj ; western Asia ; North and South America ; 
Hawaii; Ceylon; Australia. 

Both hosts are introduced, the former being common throughout. The 
caeomata form conspicuous reddish-orange inflated areas on the stems of 
sweetbrier. The mycelium of this stage is perennial in the host-tissues, 
so that once the plant has become infected the rust appears on it season 
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Flo 88 - Phragmidimn mucfonotwn Sohlecht Teleutospores from Rnsa «p cult 
Fio. 89. — Phrajfimd%um PotetUiUae P. Karat. Teleutospores from Ai^nna Sanguisoibae 
Vahl. 


Flo. 90. Phragfntdtutn mibainnU G. H. Cunn. Teleutospores from Acaem Sanguiiorbae 
Vahl. var. ptlona T. Kirk. 

Fio. 91. — Phragmidium Sanguisorbae Sohroet. Teleutoswres from PoUrtam Sangunt 
orba. Material oolleoted by Dr. Grove, Boxhill, London, 29th August^ 1920. 
Flo. 92. — Phragmultvm novae^zdandiat G. H. Cunn. Teleutospores from Acaena novae- 
zeJundioeT Kirk. 

Fig. 98. — Phragmidium Acaenae G. H. Cunn. Teleutospores from Acaena microphyfla 

AUX300. 
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after 8ea«on. S|)orPH ho produced cau»e local infection of the leaves, and 
thcHc sori in turn j<ive rise to uredo- and teleuto-« [Hires. 

This rust is prevalent throughout the N«‘lson and Marlborough districts, 
and in the spring becomes conM[iicuou8 on account of the brilliant colour 
of the caeoinatospores. 

Ramsbottom (1913) has shown that the name of this species should be 
as above. 


2. Phragmidium Acaenae n. sp.* (Text-fig. 93, and Plate 1, fig. 1.) 

0. Spennogones amphigenous, sparse, scatti^red, conical, pallid yellow. 

1. Caeomata hypophyllous, scattered, orbicular when ()'«5 1 mm. diam., 
or elliptical and up to 3 mm. long, pulvinate, pulverulent, orange ; 
encircled by a dense layer of hyaline, incurved, clavate, persistent para'* 
pliyses, overtopping the 8[)orc8. Spores globose, obovate, or less com- 
monly elliptical, 18 28 X 16-20 miiiin. ; cpiR])ore hyaline, closely and finely 
verruciilose, 1-1-5 mmm. thick, cell-contents orange, vacuolate. 

III. Teleutosori hyjiophyllous and petiolicolous, sjiarse, scattered, orbicu- 
lar, 0-1-0-5 mm. diam., at first comjiact and pulvinate, becoming pulverulent, 
shining-black, naked, with few 8])ores in each sonis. Sjiores ^-T-celled, 
commonly 6, long - cylindrical, 50-95 X 20 25 mmm. ; apex bluntly 
acuminate or rounded, slightly or not thickened, often crowned with a 
prominent hyaline papilla, up to 10 mmm. long, not continuous with thi> 
upi)er cell-wall, base rounded, siwre slightly or not narrowed above and 
below ; not or slightly constricted at the septa : wall light chestnut-brown, 
3 -4 mm.' thick, sparselj covered with a few coarse hyaline warts which 
are more numerous apically or may 1 h* almost aWnt ; pdiCiel pc^rsistent, 
continuous with the spore, tinted above, hyaline below, hollow, up to 
50 mmm. long, commonly much less, 5-9 mmm. thick, swollen at the base 
to 20nmim., lower third closely verruculose, germ-|X)re8 2 -3 in each cell, 
conspicuous. 

Host : Acaena microphj/lla Hook. f. On leaves and petioles. Herb. 
No. 307. I, III. Botanical Oardens, Gore (Bouthland), E, B, Levy! 
1 Feb., 1921. (Typ.) 

The host is endemic, and is not uncommon throughout the mountain 
districts. (Cheeseman, 1906, p. 132.) 

This s[>ecies closely resembles Phr, subeimiley but differs in the long- 
cylindrical shajH* of the telcuto8{)ore.H, their verruoose apex, much shorter 
pedicels, and in the cells not being discoid. 


3. Phragmidium novae-zelandiae n. sp. (Text-fig. 92, and Plate 1, 
fig. 2.) 

0. S|M^rmogone8 similaa to Phr, Aoaenae. 

1. Caeomata similar to Phr, Acaeme, 

III. Teleutosori liypophyllous, sparse, elliptical, up to 3 mm. long, 
pulvinate, pulverulent, the spores oecoming agglutinated into compact 
masses, dull greyish-black, naked, with very many s])ores in each sorus. 
Spores 4-8-celled, commonly 6-7, oblong-cylindrical, 65-118 X 18-24 mmm. ; 
a|)ex acuminate, seldom rounded, not or slightly thickened, drawn into a 
long papilla, continuous with the upper cell-wall, tinted, hyaline at the 

* Latin diagnoses of new species will be found on pages 51-56. 
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tip, up to 8 nimm. long, base rounded or slightly attenuate, spore slightly 
narrowed above and below ; not constricted at the septa ; wall sepia- 
coloured, 4 6 luiiini. thick, coarsely and clensely wartod, warts hyaline and 
more numerous apically ; pedicel persistent, continuous with the spon*, 
hyaline below, tinted above, up to 1(K) innim. long, i 6 intnni thick, not 
or slightly inflated basully, low'er half minutely and denscdy verruculose, 
genn-pores 2 4 in each cell, conspicuous. 

Host: Acaena nome-zelatidme T. Kirk. On leaves. Herb No. 766. 
I-lII. Seashore, Seatoun (Wellington), E. II. Athnson ! (,\ U. (\ 27 Jan., 
192h Queenstown (Otago), UK) m., W. D. Reid ! 18 Dec., 1921. (Type.) 

The host is endemic and is not uncommon throughout. (Chee.seman, 
1906, p. 131.) 

This rust is charactc»rized by the large size of the teleutospores, large 
number of cells, dark and thick wall, and acuminate apex. The pedicels 
are more slender than in our other s|)ecie8, and are not swollen at the 
base. The large number of teleutospores in the sorus, and the manner 
in which th(»y are compacted together, serve to separate this from any 
other s|)ecie8 that may be present on the same plant. 


4. Phragmidium Potentillae P. Karsten. (Text-fig. 89, and Plate 1, 
fig. 3.) 

Karst., Buh. Finh Nat. Folk, vol. 31, p. 49, 1879. 

Fuccinia Potenidlue Pern., Sy». Fung., p. 22». 1801. PUtnUUat St‘hum., 

Enum. PI. SafU,. vol. 2, p. 228, 180.3. PhnigmuUiim obtumtum Hohmidt 
and Kunze, Schwamme, vol. 6, p. 5. 1810. ('aeomn Potentillae 

iSehlecht., FI. Berol., vol. 2, p. 121, 1824. 

0. SiH'rmogones amphigenous, in small scatten^d groups, pallid yellow. 

1. Cacomata amphigenous, solitary or crowded, often confluent, elliptical, 
leas commonly orbicular, 0*5 1*5 mm. long, pulverulent, orange ; enciicled 
by a dense layer of cylindrical, hyaline, incurved parajihyses. Sjxires aub- 
globose or idliptical, 20-26 x 15-22 mmm.; epispore hyaline, finely and 
closely verrucose, 1*6 2 mmm. thick, cell-contents orange. 

II. Uredoson hy]jophyllous, scattered, orbicular, ()'5-2 mm. diam., 
pulverulent, orange, encircled by a laycT of cylindrical or clavate hyaline, 
incurved paraphyses. S|)ore8 subglobose or obovate, 18-26 X 15-20 mmm. ; 
episiwre hyaline, finely and closely echinulatc, 1'5 mmm. thick, cell- 
contents orange ; genu-pores scattered, numerous, obscure. 

III, Teleutosori amphigenous, chiefly hypophyllous, scattered or con 
fluent, orbicular, 0*25-3 mm. diam., pulvinate, compact, shining- black, 
naked, with numerous sfiores in each sorus. Sj[)ores 1 5-celled, commonly 
4, cylindrical, 65-96 X 18-25 mmm. ; apx acuminate or rounded, not 
thickened nor papillate, base rounded ; constricted at the septa ; wall 
golden-brown, smooth, 2-4 mmm. thick; jiedicel persistent, continuous 
with the spore, very long, up to 200 mmm. by 4-7 mmm. thick, hyaline, 
hollow, not or slightly swollen at the base, lower third closely and finely 
verruculose ; germ-pores 2^3 in each cell, conspicuous. 

Hosts 

Acaena Sanguisorbae Vahl, On leaves. Herb. Nos. 75, 765, 770. 

I. Karori (WelUngton), 100 m., G. H. C. 6 Mar., 1920. III. 
Boutebum Valley (Otago), 500 m, W. D. Reid I 8 May, 1921. 

II, III. Table Bay, Wakatipu (Otago), 860m., W. D. Reid! 
23 May, 1922. 



20 


Tranmetiom, 


Acaem mvae-zelandiae var. palbda T. Kirk. Herb. No. 296. 
II. Seashore, Seatoun (Wellington), E, H. Atkinson! 0, H. C, 
27 Jan., 1921. 

Acaena ovina A. Cunn. Herb. No. 296. II. Seashore, Seatoun 
(Wellington), E. H, Atkimon! G, H, C\ 27 Jan., 1921. 

Distribution : Europe ; Asia Minor ; Siberia ; Ja])an ; North America ; 
Australia. 

Two of the hosts are indigenous. A, nome-zelmidiae var. pallida being 
endemic; A, ooina has been introduced from Australia. (Cheesemau, 
1906, p. 131, 1073.) 

The New Zealand form does not agree in all particulars with the 
European, differing mainly in the acuminate apex of the teleutospore. 
The cylindrical shape of the teleutospore, smooth, light-coloured wall, 
constrictions at the se])ta, and very long slender pedicels, separate this 
from other species found in New Zealand on Acaena. Specimens vary 
somewhat in the degree of roundness or otherwise of the ajKJX, as well as 
in the length of the pedicels, for in certain sori the sporc‘8 may all be 
rounded at the apex, and in others they ail may be acuminate ; the 
pedicels may average l(K) nimm. in length, or may be twice this length. 
(Generally, the larger the sorus the longer the pedicels. 

Teleutospores an' abundant in New Zealand, and in some coUections 
literally cover the leaves of the host. As they may frequently be found 
on the same plant with Phr. subsitmle, and occasionally even on the same 
leaf, the following method of separating the two on sorus charaek'rs may 
prove useful : - 

Teleutoson compact, shining -black, usually small . . Phr. PoteniiUae. 

Telcutosori pulverulent, greyish-black, usually large . . Phr. aulmmile. 

It is difficult to separate caeomata from uredosori, as they generally 
closely resemble one another ; frequently sections are necessary to deter- 
mine the difference. In this s|K*cics, however, the uredosoii are generally 
surrounded by the ruptured epidermis, which jnjrsists for a considerable 
time ; this feature is generally absent from the caeomata, or, if not 
absent, is invariably less noticeable. 

5. Phragmidum subsimile n. sp. (Fig. 90.) 

0. Spermogones hypophyllous, sparse, scattered, pallid yellow. 

1. Caeomata hypophyllous, sparse, scattered, orbicular, 0*5-3 mm. 
diam., pulverulent, orange ; encircled by a dense layer of hyaline, clavate, 
incurved, persistent paraphyses. Spores subglobose, 18-22 mmm. ; epispore 
hyaline, densely and closely verrucose, 1*5 2 mmm. thick, cell-contents 
vacuolate, orange. 

III. Teleutosori hypophyllous, scattered, elliptical, up to 2 mm. long, 
pulverulent, greyish- black, containing very many spores in each sorus. 
Sixires 5-7-celled, commonly 6, oblong-terete, 57-70 x 22-30 mmm. ; apex 
rounded, not thickened, often crowned with a prominent, tinted, smooth 
papilla, not continuous with the upper cell-wall, up to 10 mmm. long, 
base rounded, spore markedly narrowed above and below ; not constricted 
at the septa ; wall chestnut-brown, 3-5 mmm. thick, sparsely and coarsely 
warted, warts hyaline, unequally distributed ; pedicel persistent, con- 
tinuous with the spore, tinted above, hyaline below, stout, up to 100 mmm. 
long, 6-10 mmm. thick, hollow, swollen to 18 mmm. at base, lower half 
closely and minutely verruculose ; germ-pores 2-3 in each cell, obscure. 
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Hosts 

AvAiena Sanyuisorhae Valil. var. pilosn T. Kirk. On leaves. Herb. 
Nos. 443, 767, 768. I, 111. Macraes (Ota^o) 6(K)in., W. D. 
Reid! 28 Nov., 1921. Queenstown (Ota^o), 65() in., W. D. Reid! 
18 Dec., 1921. (Type.) 

Aeaena Sanquisorbae Vahl. Herb. No. 769. I, 111. Table Bay, 
Wakatipu (Otago), 850 in., W. D. Reid ! 23 May, 1922. 

The host species A. Sa'nguisorbae is indigenous and widespn»ad ; it 
occurs also in Australia, Tasmania, and Tristan d'Acunha ; the variety 
pilosa is endemic, and is not uncommon. (ChtM^seman, 1906, p. 131.) 

This species somewhat resembles Fhr. Sanguisortjae Schroet. (fig. 91), 
but differs in the differently-shaped, bniadcr teleutosporcs, in then» lieing 
5-7 cells in the s^jore instead of 2-5, and in the much longer pedicels. The 
teleutosorus characters, too, are <iuite diff(*rent. 

This species serves as a <’onnecting-iink betweim Phr. Acaenae and 
Phr. Sayiguisorlxie : and, of the New Ze'dand s|M‘cies, one would imagine 
the ancestral form to have been of the Phr. Santfuisorhae type, from ^^llich 
arose in succession Phr. subsimile, Phr. Acaenae, and finally Phr. novae- 
zelandiae. Phr. Potentillae, on the other hand, w’ould a])])ear to have arisen 
from a different form, as it has not the same general resemblance to the 
three species discussed above. Dr. Cockayne informs me that the hosts 
readily hybridize, and that the so-called s|M‘cies A. Sanyuisorbcu! is in 
reality a comiiosite species. This would partly account for the fact that 
on this species as many as three s|H'cie8 of Phraymidium occur, whereas on 
other well-defined host species, ami even varieties, one rust only is found. 

1 am indebted to Dr. (Jrove for 8jK‘cin}en8 of Phr.^ Sanyuisorbae, from 
wdiich fig. 91 has l>een drawn. 

6. Hamaspora Koernicke. 

Koem., Hedw., vol. 16, p. 23, 1877. 

Autoecious. Cycle of development includes 0, II, III. 

0. Spermogones scattered, flattened-globose, subcuticular, associated 
wdth the uredosori. 

II. Uredosori without peiidia, definite, erumiRjnt, encircled by a dense 
layer of hyaline incurved paraphyses. Urc»do8t)orea borne singly on pedi- 
cels, globose or obovate ; episjwre hyaline, thick, vemiculose ; germ-pores 
scattered, numerous, obscure. 

III. Teleutosori erumpent, definite, paraphysate, orange. Teleutosporcs 
aggregated into conspicuous fibrillose filaments, consisting of spores and 
pdicels closely interw^oven ; 4- 6-celled by transverse septa ; wall not 
distinctly laminate, hyaline, smooth, with one indistinct gcrm-t>ore in each 
cell ; pedicels several times the lenj^h of the spore, hyaline ; ba.sidio8pore8 
obovate or reniform, smooth. 

Distribution : Africa ; Philippines ; Java ; Australia. 

The single New Zealand species is indigenous and widespread. The 
genus is confined to Rubus, a genus of the family Rosaceae. 

Hamaspora consists of two species- H, lonyissinm (Theum.) Koem., 
found in ^uth Africa on Rubus rigida, and U. actUissma Syd., occurring 
on Rubus Rolfei in the Philippines, and on R. moluccanus L. in Java and 
Queensland. 

In the past confusion has arisen as to the systematic position of this 
species, and many systematists have placed it under Phraymidium, but 
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that it is not & Phragmidium bt'comes ol)vi()U8 when the following facts are 
eonsiden'd : — 

(rr,) SoruM charactcrH : The ti‘leuto8])orcs are early aggregated into 
fibrillose filaments ; in mass they are pallid yellow (cream or 
white with age), not dark colourecl. 

(h.) The uredosori are accompanied by the sprinogotu^s, eaeomata 
being absent. 

(c.) The shape of tin* teleutosport* does not resemble any sjH^cies of 
PhrwjmUlum^ although ap|iroaching certain s|H*cieH of Gymm- 

((L) The hyaline non-laminate wall of the teleutospore diflfers from any 
species of Phmqmidium^ but approaches Gymnoaporamjvm, 

(e.) Tlie prt'sence of a solitary germ-|)ore in each cell is a character not 
present in any Phtaymidium^ and occurs in only a few species of 
Gyrnnosporamfimn. Moreover, with these tw'o genera tin* |X)res 
ari" usually conspicuous, whereas with Hamaspora th(* |X)rc8 are 
visible only at germination. 

(/.) The method of germinati«)n differs slightly from Phragwidium^ but 
considerably from that of GymnoRpornmjium, 

iy.) The pedicels are of an extraordinary length, and ta|)er gradually to 
a fine point. 

From a consideration of these facts it would appear that, morphologically, 
the teleutospores more closely resemble Gymnosporatuftum than they 
do Phraymkliuw, and* that in Iwhaviour towards their hosts (e.^., being 
autoecious instead of hcteroecious) and in the method of germination they 
more closely approach Phraymidinm, 


1. Hamaspora acutissima Sydow. (Text-figs. 94, 95, .iml Plate 1, fig. 4.) 

Kosa ccae 

Syd., Mon. Ured., vol. 3, p. 8(), 1912. 

0. Six*rmogones immersed, hyi)ophyllous, associated with the uredosori. 

II. Uredosori hypophyllous, scattered, orbicular, 0*26-0*5 mm. diam., 
golden-yellow ; surrounded by and mixed with numerous incurved hyaline 
cylindrical paraphyses. Spores globose, obovatc, or shortly elliptical, 20-25 
X 17-19 mmni. ; epi8iK)re hyaline, finely and densely verruculose, 2mmm. 
thick, thickened at tne apex to 3*5iumm., cell-contents pallid yellow; 
germ-pores scattered, 6 H, obscure. 

III. Teleiitosori hypophyllous, scattered or crowded in irregular groups, 
seated on indefinite pallid spots which are visible on the upper surface, 
elliptical, 0*5-1 mm. diam., pulverulent, surrounded by the ruptured epi- 
dermis. S|x)re8 aggregated into pallid-yellow fibrils up to 20 mm. long, 
fading with age, 4-6-celled, long-cylindrical, 100-180 X 14-22 mmm. ; apex 
strongly acuminate, tapring to a fine sharp pint, thickened up to 10 mmm., 
base truncate ; not constricted at the septa ; epispre hyaline, smooth, 
1 mmm. thick, cell - contents orange, granular ; pdicel prsistent, con- 
tinuous with the spore, tapring basally to a fine pint, up to 600 mmm. 
long, 10-15 mmm. thick immediately below the spre, hollow; germ-pre 
solitary in each cell, indistinct. 

Host : Rubas australis Forst. f. On leaves. Herb. Nos. 7, 694. 
III. Herekopre Islands, 7. Kirk! 1882. Mount Waiophu (Wellington), 
1,00pm., 0, jtf. C. 26 Oct., 1919. Otira Gorge (Canterbury), 6(M m., 
£. h. Atkinson ! 30 Jan., 1920. Peel Forest (Canterbury), 260 m., 
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Fig. 94 . — Hamaspora acuUswna Syd. Teleutosporea from Rvlrun aygiittlm Font f. 

Flo. 95 — Hamaaporu acuttsswia Syd Teieutunporeit, nhowing different stages dunng 
germination , (e) basidiosporee, one germinating 

Fio. 96. — Cokoapmum Fuchstae ('ke, Uredoeporefi from Fuchna axcoHicatn (Forat f ) 
li« f. 

Fxo. 97. — MeHantpaora Kvaanm Diet. IJredospore^i and paraphysiA from Hypencum 
graiMtienm Forst, f. 

Fig. 98 •> Fuccmioatruin puatulatum Diet UredosporeN from Eptlobium pubtnaK. Rich. 

Fig. 99. — Milampaora Jaiu Desmaa. Teleutospores from Linitm monogynvm Foiat. 

(a) Plan of iiame ahowing arrangement of the spores in a norus, larger 
cells on the outside. Note germ-put os 

Fio. 100. — Mtlampaorxdxwh haiuhnum Kleb. Uredo and teleuto-spores from Btiula 
<dha lu {a) Uredospores . (6) teleutospores covered by epidermis (e) Note 
fusion nucleus in several of tlie cells 

Fio. 101.— Jtfiiesma Riatwptertdta G. U. Cunn Uredospores and peridial cells (6) 
from litatiaptena xnciea (Thnnb.) J. 3m. 

Figs. 04 and 95 x 300; all others X 400 
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H, H, Allan! Feb., 1920. Makarora (Otago), W, D, Reid! 25 Mar., 

1921. Tokaaiiu Waioiiru Road, Taupo, 400m., E, U, Atkinson! 11 Mar., 

1922. 

Diatributioii : Java ; Queensland. 

The host is endemic, and is common througliout. (Cheeaeman, 1906, 
j). 125.) The teleutospore stage only has been collected in New Zealand ; 
this is common, and is readily observed owing to the conspicuous nature of 
the sjK) re-masses. 

The description of the uredosjK>res given above is drawn up from infor- 
mation kindly supplied by Mr. C. C. Brittlebank, Melbourne. 

The spores and their pedicels an* inextricably interwoven into filaments, 
so that it is difficult to separate out single spores for the purposes of 
measurement and drawing. These filaments are formed in the following 
manner : The sori are at first bullate and covered by the epidermis ; this 
soon becomes ruptured, owing to the increasing pressure exerted by the 
developing spores, and the s]X)res become exposed, wh(*n they are seen as a 
pulvinatc* mass standing above the leaf-surface about ()'5mm. Spores arc 
being produced from the same sorus during the whole of the summer months, 
and appc'ar to be developed in batches. As each successive batch develops, 
the spores become forced between the j^dicels of the preceding batch, 
which are consequently carried upwarti away from the base of the sorus. 
(Gradually the filament bt^comes formed, and, as the spores and })edicels of 
successive batches art* closely interwoven, the filament does not break up, 
but remains compact, and may persist for several seasons, es}iecially if it 
happens to become entangled with the spines which cover the under- 
surface of the leaf. The filannents do not, as a rule, remain for any length 
of time attached to the sori, so that they may frequently be seen on the 
same leaf with the detached filaments. The empty sorus usually contains 
numerous incurved, cylindrical jiaraphyses. Germination occurs as soon 
as the spores mature, and, as 8]iores of all ages usually occur in the same 
filament, diflFerent stages of development may readily be obtained. The 
first indication of germination is the ap}>earance of a slight swelling on one 
side of a cell ; this is followed by the gradual development of the basidium, 
which protrudes at this j)oint. At first unicellular, the basidium soon 
becomes four-celled by the appearance of transverse septa. Shortly after 
the septa appear the sterigmata grow out, one from each cell of the 
basidium ; on each a small, smooth-walled, colourless basidiospore appears. 
The basidia are allantoid, and may attain a size of 60 x lOmmm.; the 
basidiospores are obovate or reniform, and usually 16 X lOmmm. 

Until 1912, when P. and H. Sydow (l,c,) separated the species described 
above, one species only was known. This was by Thuemen in 1876 (Ftera, 
vol. 68, p. 379) described us Phragmidium longissimum. Two years later 
Koemicke (l,c,) placed it in Ilamasporay a genus he erected to contain it 
and another form with similar spores (now Oymnosporanyium EUisii Farl.). 
In 1888 De Toni (in Sacc., Syll.^ vol. 7, p. 76C)) compiled it under Phrag- 
mdium, Massee in 1893 (Grev., vol. 22, p. 17) considered that it was 
neither Hamaspora nor Phragmidium, but stated that he did not care to 
undertake the responsibility of forming a new genus (!). Dietel (1900, 
p. 73) considered that there were no grounds for separating it from 
PhfOfffnidium, although he recognized a resemblance to Oymnosporangium 
in the teleutospore structure. McAlpine (1906, p. 187) in 1906 included it 
under Phragmtdium^ but mentioned the fact that it differed considerably 
from other species included in that genus. 
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11. COLKnypOHlAC KAE. 

TeleutoRori waxy. TeleutoR])oreH rompacti'd laterally into one (seldom 
two) waxy layer, Hessile. Basidia internal, llredosori, wdien pn'sent, naked 
(Coleosporivm), or encircled by parajihyses (Ochropsora) ; uredospores catenu- 
late (Coleosporiuni), or borne singly on pedicels (Ochropsora). Accidia, when 
prcwnt, with a definit(» }x»ridiuin ; spores eatenulate. 

The contents of the teleutospores at maturity become divided into four 
cells by transverse septa ; from each cell grows out a sterigma l)earing the 
basidios|)ore. This internal basidium characterizes the family, w^hich con- 
tains the following five genera, only one of which has been collected in New 
Zealand : (1) Coleosporium Lev. ; (2) Gnllowaga Arth. ; (3) Ochropsora 
Diet. ; (4) Chrysopsora Lagerh. ; and (5) ? Znyhouanin Pat. Chrysopsora 
is by Dietel (1900) included in the Pucciniaceae, but the internal basidium 
excludes it from this family. Zayhomnia has the basidium formed in- 
ternally, but jmor to the formation of the ba8idios|)ores the basidium 
beeoujes external. On this account it lui< been plaeed in a separate family, 
the Zaghouaniaceae, by Dumee and Alaire (Bull. Soc. Myc. Fr., 1902). 
Grove (1913, p. 318) provisionally places it in the (^oleosporiaceae. 

1. Coleosporium (Leveille). 

Lev., Ann. Sci. Nat. ser. 3, vol. 8, p. 373, 1847. 

Peridermium Chev., FI. FhV. Partn^ vol. I, p. 3H0, 1820. Erannium Bon.» 

Camom.^ p. 17, I8<K). SUchopjtoxt Diet., But. Jahtb.. vol. 27, p. 5U5, 1899‘ 

Heteroecious. Cycle of development includes 0, 1, II, HI. 

0. Spermogones flatten<*d, linear, without ostiolar laments, dehiscing 
by a logitudinal fissure. 

1. Aecidia erumpent, definite. Peridia cylindrical, inflated, oldening 
by an irregularly torn apical cleft, hyaline. Aecidios})ores subglobose or 
elliptical ; epispore hyaline, covered wuth densely-packed deciduous tuber- 
cules ; germ-pores absent. 

II. llredosori without peridia, erumpent, definite, pulverulent. Uredo- 
spores eatenulate, subglobose, elliptical, or obovate ; epispore hyaline, 
verruculose, tubercules somewhat deciduous; germ-pores indistinct. 

III. Teleutosori indehiscent, waxy, flattened, indefinite. Teleutosfsjres 
at first unicellular, becoming 4-celled by transverse septa, sessile ; epispore 
smooth, hyaline, strongly thickened at the apex : germ-imres indistinct. 

Distribution : £uroi>c ; America ; Asia ; East Indies. The following 
endemic species occurs in New Zealand. 

Aecidia, whore known, occur on the needh»s of two-leaved species of 
Pinus; the other stages on several families of dic-otyledons. In Oallowaya, 
on the other hand, the teleutosjxjres (the only stage known) oc/our on Pinus, 
and on account of this fact, and because only teleutospores arc known in 
the cycle, Arthur (1906, p. 336) place<l it in a separate genus. 

1. Coleosporium Fuchsiae Cooke. (Text-fig. 96, and Plate 2, fig. 9.) 

Onagraceae/ 

Cke., Orei\, vol. 14, p. 129, 1886. 

0, 1. Unknown. 

II. Uredosori amphigenous, seated on small angular yellow' .spots, orbi- 
cular, O'5-l mm. diam., orange-yellow, pulverulent, pulvinate, surrounded 
by the ruptured ejwdermis. Spores elliptical, obovate, or subglobose, 
20-31 X 14-18 mmm ; epispore hyaline, closely, coarsely and unequally 
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ecliinulate, spines sparsely (li8tribute<l towards base of spore, l*5mnnn. 
thiek, eell-(*ontents j^ranular, orange ; germ-|)oreH indistinct. 

III. Unknown. 

Host : Fuchsia cjccorticata (Forst. f.) L. f. On leaves. Herb. Nos. J9(), 62(). 

II. Hawyard's, U]){»er Hutt (Wellington), T, Kirk ! 3 Sept., 1881. (Type 

collection.) Weraroa (Wellin^on), (t. H. C, 6 Oct., 1919. (On seedlings.) 
York Bay (Wellington), E, H. Atkinson / 24 Oct., 192t). Palmerston 

North (Wellington), R. Waters! 27 Jan., 1921. Seashore, Seatoun 
(Wellington), E. IL Atkinson! G, H, U. 24 March, 1922. Oaniani 
(Otago), /?. B. Tenneni! 27 May, 1921. Ulaudelands, Hamilton, (), H.C. 
24 May, 1922. 

The host is endemic, and is abundant throughout. (Cheeseman, 1906, 

p. 186.) 

This rust is common in certain parts of New' 2^aland, and is con- 
spicuous owing to the bright orange coloui of the uredosori ; in certain 
specimens the (Uitiro leaf-surface may be covered with the sori. 

Tin* uredo stage alone is known ; tln‘ uredosjiorcs do not closely resemble 
other species of the genus, differing particularly in being echinulate and 
not covered with deciduous tulx‘rcules. 

I. MELAMPSORAt’KAK. 

Teleutosori waxy. Teleuto8()ore8 sessile, coni]»acted laterally into a 
flat crust, seldom solitary wnthin the host-tissues, unicellular, or divided 
longitudinally into 2 4 cells. Basidium external. Uredosori with or without 
peridia ; un^dospores borne singly on pdicels. Aecidia with or without 
peridia. 

On germination a basidium is produced from the apex of the sport* ; 
this l>ecome8 four-celled by transverse septa, and from each cell there 
arist*s a sterigma, hearing the basidiospore on its apex. This method of 
germination, together with the waxy conipactctl teleutosori, charaoterizt* 
the family. 

Nine genera are by Grove (1913, p. 336) included in the family. 
Arthur (1907) places it, together with the Cronartiaceae, in one family 
which he has termed the Uredinaceae, including in all eighteen genera. 
Dit*tel (1900) includes both* the (Vonartiaceae and Uoleosporiaceae under 
the Mfdampsoraceae, including in all fourteen genera. 

The following four genera occur in New Zealand : 

Kk\ to the Genera of .MKi^AMrsoRACEAE. 

Umlosori oiirlosed in peridia, openuiK by an apical pore. 

Sari on FiliraleN . . . . . . 4. Mihaina, 

8ori on PhanerogamR. 

Teleutosporea unicellular, united into lateral flat waxy 

cniBta * • 2*. Mdampsoridium, 

TeleutoHporeR 2-4-celled by vertical septa .. .. 3. Pacrtnuialfutii. 

Uredosori naked, or Nurruundod only paraphyses . . . . 1. Mtlampsora, 

y 

1. Mklamfhora Castagne. 

Cast., Obs, Jlfyc., vol. 2, p. 18, 1843. 

PhysoMma Ia)v., .l/iff. Sci, .Vo/., ser. .3, vol. 8, p. 374, 1847. Podospnrium Lev., 
Lc, PodocystiH Fr., Rumma Vtg, Srand.. vol. 2, p. 512, 1849. Caeoma Tub, 
Ann, ifiei, .Vo/., ser. 4, vol. 2, p. 172, 1854. Uredu Pern., ex Arth., N. Anu Pip 
vol. 7, p. 97, 1007. Buhnicia Arth., Has, «Sct. Congr, Bot, Vienne, p. 338, 1906. 

Autoeoious and heteroeoious. Cycle of development includes 0, I, II, 

III. 
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0. SjKjrinogonos hpimMj)lmt*ri(*al, flattent^d, without ontiolar filauionts. 

1. raooiuata crunipent, without peridiu or paraj)hyaes, pulvinate. 
(.Womatoftj3oroR globoao ; cateiiulat^^ : opis])ori* hyaliiu*, finely verruculose ; 
germ-pores scattered, obscure. 

11. UredoMori without peridia, pulveruli‘nt, eruiniH*nt. Ur«Mlo8])ores 
borne singly on iHjdicels, intennixed with capitate ])arttphyses ; epispore 
hyaline, verrucose ; genu-])orea erjuatorial or scattered, obscure. 

in. Teleutosori indehiscent. Teleutospores compact-cd laterally into 
flat waxy irregular dark-coloured layers, unicellular, })rimnati(* or elliptical ; 
epispore coloured, smooth : germ-])ore apical, obscure. 

Distribution : World-wide. Two indigenous s}i<*cies occur in New 
Zealand. 

The teleutospores form conspicuous chest nut-brown waxy crusts, tiften 
15 iniu. long, on the stems and leaves of the hosts. They are closely 
compacted tog(*thcr. and in con.s!‘(|U<*nce appear prismatic in slia])e. 

1. Melampsora Kusanoi Dietel. Guttiferae. 

Diet., Engl., Dot, Jahrh., vol. ;i7. j). 104, 1905. 

0. Unknown. 

II. Uredosori amphigenoiis, chiefly hypophyllous, scattered, j>ulverulent, 
elliptical, 0-2- 0*5 nun. long, reddish - orange whim fresh, yellowing with 
age. surrounded by the ruptured e])idernu8 niixiHl with numerous hyaline 
capitate paraphyses. Spores subglobose or elliptical, 17-24 X 12 17 lumm. ; 
epispore hyaline, closely and coarsely verruculose, l•5'2mmm. thick; 
germ-pores scattered, 3 4, obscure. 

HI. Teleutosori hypophyllous, ‘scattered or aggregated in small irregular 
grou])s, subepidermal, minute, 0'3 0*5 mm. diam.. at first chestnut- brown, 
becoming black. Spores ])rismatic, 22-32 X 0 12 mm. ; apex roundetl 
or truncate, slightly (2 3mmm.) thickened: epis|)ore smooth, yellowish, 
1mm. thick: germ-].x)re apical, obscure. 

Host : Uypericinn (ftamineuin Forst. f. On leaves. Herb. No. 270. 
11. Alexandra (Otago), (KH) m., G. H, C, 10 Dec., 1919. 

Distribution : Japan ; Australia. 

The host is indigenous, and is fairly wubdy distributer! ; it occurs also 
in Australia, Tasmania, and New' ('aUnlonia. (Gheeseman, DKM), p, 74.) 

Only the uredospores Iiave been collectwl in New Zealand, but both 
stages have been rccordinl from Australia by McAljnne (19()(>, p. 191) as 
M. Hypericorum Schroet. 

Sydow has suggesttnl (Mon, Ured., vol. 3, p. 386, 1912) that Aeeidiuni 
dissewinafutn Berk, is probably the uredo stage of this species ; but McAlpine 
(1906, p. 200) had specimens of an A end him on Hyper ienm japonieum 
coin|)arcd with the type of Aec, dissemmatum at K(*w, w'hcn they were found 
to be identical. 

2. Melampsora Uni Desmazieres. (Text-fig. 99, and Plate 1, 6g. 6.) 

Linaccae. 

Desm., PI Crypt,, fasc. 41, No. 2049, 1850. 

Vrtdo Lini 8ehuni., Unum, PL HaeU,, vol. 2, p. 230, 1803. Ptidojtpftriuni Uni 
Isv,, Ann, Set, NcU„ aet, 3, vol 8, p. 374, 1H47. Podocyntis Lini Fr., Summa 
Veg* Stands, p. 512, 1849. Melampmra liniptfda Koom., I'entratbl, f. 
Batter, vol 32, p. 278. 1911. 

0. Spem^ogones ampliigenous, numerous, scattered, immersed, incon* 
spicuous. 
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I. Caooiiiata anij)higenouM, chietiy liypophyllous, scattered, orbicular, 
0*2 4)'5 nun. diani., orange, pulverulent, surrounded by the ruptured epi- 
dernns. Spores subglobose, 20 28 minni. diam. ; epispore hyaline, finely 
and closely verruculose, 1 nimni. thick, cell-contents vacuolate, yellow. 

II. rredosori amphig<*nous and caulicolous, scattered or crowded, 
orbicular, 0*5 mm. diani., on stems elliptical and up to 2 mm. long, 
pulvinate, pulverulent, surrounded by the ru])tured epidermis ; mixed 
with numerous incurved, hyaline, ra])itate paraphyses. Spores subglobose, 
obovate or broadly elliptical, 18-24 X 14-18 mmm.; epispore hyaline, 
closely and finely verrueulose, 2 mmm. thick ; germ-pores efjuatorial, 
obscure. 

III. Teleiitosori amphigcnous and caulicolous, scattered or crowded, 
often confluent and up to 8 mm. long, irregular, discoid, reddish-brown, 
becoming shiuing-blaek, long covered. S})ores laterally compacUMl, sub- 
epidemial, prismatic, unicellular, 40 55 x 9 15 mmm. ; a|M‘X obtusely 
rounded or truneak*, slightly (3 ninini.) or not thiekeiicd, base truncate ; 
epispore smooth, brown, 1 mmm. thick; gerni-jKire obscure, apical. 

Hosts : 

Linurn wotioipjmnn Foist. On heaves and steins. Herb. Nos. 211, 
297. IT. York Bay (Wellington), E, H, Atkinaon ! 24 Get., 1920. 
II, III. Seashore, Seatoun (Wellington), E, IL Atkinson ! 27 Jan., 
1921. 

Linum monoiiynuin Forst. var. chalhatnicum (Wkayne. 11. York 
Bay (Weliington), E. H, Atkinson ! 23 Jan., 1921. 

DistributioTi : Uuroj)e ; North and §outh Aiueiica ; Australia. 

Both hosis art' endemic ; they are i‘sj)ecially abundant along tht' sea- 
roasts. (('hecsenian, ltK)6, ]). 86 ) 

The iiretlosori are (*omnion, anti art' conspicuous owing to their bright 
orange colour. Tht* teleutosori appear tt) be rare here, tus only a foiv son 
have been found on tht* abundant inatenal in hand. 

2. Mklamfsoridium Klebahn. 

Kleb., ZciM. Pflanzenkr.y vol. 9, p. 21, 1899. 

Heteroecious. (^cle of development includes 0, 1, II, III. 

0, Spermogoncs globose, flattened, without ostiolar filaments, 

1. Aecidia with a well-dt'velojied |X‘ridium, infiatetl, cylindneal, erumpent. 
Aecidiosjxires globose or elli])tiral, ejiispore hyaline, minutely and densely 
verruculose, tlun. 

II. IJredosori immt'rsed, enclosed within a definite peridiuin, opening 
by an apical pore. Uredo8|)on's borne singly on ix'dicels, elliptical, para- 
physes absent ; epispore hyaline, echinulate ; germ-pores indistinct. 

III. Teleutosori indehiscent, subepidermal. Tcleutospores compacted 
laterally into flattened layers, unicellular, elliptical or prismatic ; epispore 
coloured, smooth ; g«‘rm-pore apical, obscure. 

Distribution : Burop** ; Asia ; North America. The solitary New Zea- 
land species has been introduced. 

This genus is separated from Melampaora on account of the presence 
of a definite pridium surrounding the aecidiu- and uredo-spores, and from 
Pucciniastruw on account of the tcleutospores being laterally compacted 
into waxy layers. It would thus appear to be an intermediate genus, the 
I and n stages linking it with Pucciniastrum, and the teleulSbspores with 
Melampsora. 
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1. Melampsoridium betulinum Klebahn. (Fig. 100.) Betulaceae. 

Kleb., /.c., p. 21. 

Uredi) Betulae Nohuni., Enum. PL SopIL, vol. 2, p. 228, 1803. Melamjmora 
beiuhna Tul, Aim. Sri. sjcr. 4* vol. 2, p. 07, IKM. Arridittm fjaricut 
Klob., Zeits. Pflaiizenkr., vol. 9, p. 18, 1899. Pendrrmmw Lurirta Arth. 
et Kern, Hull, Torr. Club, vol. 33, p. 4.3H, IIKM). MednmpisfjriiUum Bttnlae 
Arth., N. Am. FL, vol. 7, p. 110. 1907. 

0. Sperinogonos amphigenous, numoroiis, 8catten»(l, flattened, incon- 
spicuous. 

1. Aeeidia hypo])hyllous, solitary, or in rows ])nrallel to the midrib, 
reddish-orange. Peridia elliptical, up to 1 mm. high, 1 inm. long, margin 
irr<»gularly tom, tinted. Spores aubglobose or elliptical, 16 25 a 12-16 mniin. ; 
epis|iore hyaline, minutely and closely vernieulose, l-l'f) minm. thick, 
slightly thinner and more smooth on one side. 

II. Ure<losori hypopliyllous, immersid, scattered, orbicular, 0*1 mm. 
diam. Peridia flattened-globose, dehiscing by an apical ]X)re. S}>ore8 
eJliptical or subclavate, 20-35 X 10 I5mmm. ; epispore hyaline, sparsely 
and somewhat coarsely echinulate, smooth towards the apex, 1 mmm. 
thick; germ-|)ores indistinct. 

III. Teleutosori hypophyllous, immersed, scattered, orbicular, 0*5 mm. 

diam., chestnut-brown, iiulehisceni. Spores compacted into a flat timed 
crust, prismatic, 35-45 10-15 mmm. ; apex and base obtusely rounded ; 

cpisjiore tinted brown, smooth, I mmm. thick ; germ- |K) re indistinct. 

Host : Betula alba L. On leaves. Herb. No. 596. II, 111. Ilanmer 
(Canterbury), W. Morrison / 2 March, 1922. 

Distribution : Europe ; Asia ; North America. The host is an introduced 
species. 

The aeeidia occur on Larix spp. Plowright (1890) fiwt worked out the 
connection Iwtween the aecidium on Larix and the uredo- and teleiito- 
spores on Betula. The teleuto.spores germinate the season following their 
production. 


3. PUCIINIASTRUM Otth. 

Otth, Mitth. (/. Nat. Geselhch. in Bern, p, 71, 1861. 

Phraotnopsora Magii.. Hedw., vol, 14, p, 123, 1875. Thekopwira Mugn., l.c. 

Heteroccious. Cycle of development includes 0, 1. II. III. 

0. Spermogones flattened-globose, without ostiolar filaments. 

1. Aeeidia with definite peridia, erumpent. Peridia cylindrical. Aecidio- 
spores elliptical; epispore hyaline, thin, verruculose, except on one sid^ 
where it is smooth and thinner ; germ-pores indistinct. 

II. Uredosori surrounded by a delicate hyaline peridiuni, opening by 
an apical pore, subepidermal. Uredospores borne singly on pedicels, obovato 
or elliptical ; epispore hyaline, echinulate ; germ-pores indistinct. 

III. Teleutosori indohiscent, forming (lefinite layers beneath the epi- 
dermis. Teleutospores 2-4-celled by vertical septa in two planes, elliptical 
or prismatic ; epispore smooth, coloured ; germ-pore indistinct. 

Distribution : Europe ; Asia ; North and South America. 

The following indigenous species is the sole representative of the genus 
that has been collected in New Zealand. 

Germination as in Mdampsora, save that as a rule only one basidium 
is produced from any one spore, whether 1- or 4-celled. 



30 


Tranaaetiom. 


1. Pucciniastrum pustulatum Dietel. (Fi^r. 98.) Onugraceae. 

Diot. in Engler and Prantl Nat, Pflanzenfam., vol. I p. 47, HMK). 

Vrfiin pu«tutata Pcrs., Syn. Fumj,, p. 2M>, ISOl. l\ tCpihitni FL Fr,, vol. 0, 
p. 73, 181.5. Cneoma Epttobti Unk., in WiUd, Sp, PL^ vol. 6, p. 29, 
1825. Pwnnuidrum Rpilohii Ot^h., Mitlh. Xat, Oen, Rern^ p. 72, 1861. 
.MelampHora pmiulain Schroot., KrypL FL SrhJeM,, vol. 3, p. 3il4, 1887. 
Puct'iniastrum Ahieii-Phatnopufrii Klob.. Jahrb, Wish, Rtit,, vol. 34, p. 387, 
1 * 8 ) 0 . 

0. Spormogones hyjmphyllous, flattened, abundant, subcuticular. 

1. Aocidia hypophyllous, mostly in two rows corresponding to the white 
lines of the leaf, 0*25 min. diaiu. Peridia hyaline. 1 inm. high, dehiwing 
by longitudinal fl.ssure or irregular ru]>tUTe of the apex, cylindrical, erect, 
not re volute, margin lacerate, hyaline. Spores obovate or subglobo8(‘, 
13 22 X 10 14mmm : e])iapore hyaline, finely and moderately verru- 
culose, with an elongated smooth area on one side, 1 1*5 mmrn. thick. 

II. IJredosori am])higenou8. chiefly hypophyllous, scaftered, or frequently 
crowded in small groups which are seated on irregular discoloured spots, 
sulphur-yellow, orbicular, 0*1 0‘3 mm. diam., bullate, immersed, somewhat 
pulverulent, opening by an apical pore. Pendia flattened-globose, delicate, 
hyaline. S]>ores obovate, p(»lygonal, or elliptical, 15-24 X 10 1.5 mmm.; 
epispore hyalim*. finely and moderately echinulate. 1 mmrn. thick, cell- 
contents pallid orange ; germ-pores indistinct ; paraphyses absent. 

III. Teleutosori hypophyllous, flattened, 0'25 mm. diam., scatt<‘red or 
confluent, irregular, chestnut-brown, indehiscent. S])ore8 cylindrical or 
prismatic, 17-.3r) x 7 llmniin, ; apex obtusely rounded or truncate, 
thickened to 3 mmm., base truncate ; epispore smooth, chestnut- brown, 
1 mmm. thick ; germ-pore indistinct. 

Host: E pilnhl mu puhens Rich. On leav<*s. Herb. No. 756. If. Tiri- 
tea. Palmerston North (Wellington), 300 m., U. //. (\ 3 Mar., 1921. 

Distril)ution : Flurope : North America. 

The host is indigenous, and is widespread ; it occurs also in Australia, 
((‘heeseman, 1906, p. 175.) 

In Europe and North America the aecidia occur on Abies perttnnfa DC. 
The uredo stage has been described from New Zealand material, but the 
aecidia and tehmto stages hav(» been described from material kindly supplied 
by Dr. J. K. Weir (herb. .1. R. Weir, No. 11.555) and Mrs. F. W. Patterson 
(L'.S. Dept. Agr. Myc. Bxc., Nos. 744, 745). 

The uredosori are small ami easily overlooked, largely on account of 
their being immersed in the host-tissues ; their presence is, as a rule, 
indicated by the presence of small dead areas on the leaf. 

4. Miuksina Magnus. 

Magn., Ber, Deutsch, Bof, GeaeU,, vol. 27. p. 324, 1909, 

White, Scot. Nat., vol. 4. p. 162, 1877. 

Autoecious. f'ycle of development includes II, III. On Filicales. 

II. Uredosori with a definit*' |>eridium, opening by an apical pore, sub- 
epidermal. Uredospores obovate or elliptical, borne singly on pedicels ; 
epispore hyaline, thin, echinulate ; germ-pores indistinct. 

III. Teleutosori subepidermal, intracellular. Teleutospores 2-4-celled 
by vortical septa, elliptical ; epispore smooth, hyaline ; germ-pores indis- 
tinct, apical. 

Distribution : Eurofie ; North America. 
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Tho g(>nus is confined to the Filicales. Apparently the teleutospores 
are rare in nature, as they appear to have been collected but once. I’rior 
to their discovery this genus was known as Mtlesia. but, as it was erected 
on an imperfect stage that may have belonged t(» any One of several 
genera, it has been relegated to synonymy. 

Besides Miletiina, Hyalopttora Magn. and rrcdinojtsis Magn. (both 
included in the Melampsoraceae) are also confined 1o the Filicales. Of 
these two, Hyalopsora differs from Milesina in tin* pendiuin being absent, 
and the germ-pores of the uredosjwres b^ing numerous and conspicuous ; 
the teleutosori are similar to Milrsina. In Vrrdtmpun two kimls of uredo- 
spores occur, both enclosed in peridia : the first tyjje of uredosjiore is 
subangular. and has a hyaline roughened epiapon* ; the second type consists 
of fusoid uredoRpores, the aj)e\ of each spore being crownetl with an 
elongated sharply-pointed hyaline ])apil]a, which may be as long again 
as the spore ; the teleutospores are solitary, extracellular, septate, and 
appear to be scattered — without arrangement into sori tliroughout rhe 
mcsophyll-cells of the host. 

1. Milesina Histiopteridis n. sp. (Text-fig. 101, and Plate 1, fig. 5.) 

Polypodiaccae. 

11. rietlosori hypophylloiis, scattered, or more commonly crowded in 
groups which are linear, intercostal, and up to 15 mm. long, seated on 
irregular discoloured s])ots visible on the upper surface, ()*2r)-()‘5 mm. diam., 
orbicular, bullate, covered by the epidermis, opening by an irregular apical 
pore. Peridium flatten<‘d-globose, ostiolate, comjiosed of obovate, hyaline 
cells, outer wall coarsely and densely verriiculose. Spores obovate, ellip- 
tical, or polygonal, 18-26 v li IBininin. ; epispore hyaline, moderately 
and finely verrncose, 0*76-1 ninim. thick, cell-contents Cf»lourless, vacuo- 
late ; germ- pores indistinct. 

in. Unknown. 

Host: Hifitwpteris incisa (Thunb.) J Sin. Pterie incisa Thunb.). 
On fronds. Herb. Nos. 772, 774. 11. Karori (\\>llington), 400 ni., E. II. 
Atkinson ! 27 April, 1922. Kelburn (W«*)lington), 120 m., E. H. Atkinson ' 
Q.H.a. 17 Sept., 1922. (Type.) 

The very thin, moderately and finely verrucose epis))ore serves to 
sejicirate this from other species of the genus. The rust is exceedingly 
common in the localities where it has been collected ; in fact, scarcely a 
frond could be obtained free from the dead areas in which the uredosori 
are embedded. 


IV. UREDTNALES IMPEKFEcrn. 

Under this heading are grouped ail those forms (such as Aeddium^ 
Uredo, &c.) belonging to the cycle of species whose teleutospore stage is 
unknown. These various forms were at one time believed to be separate 
entities, and accordingly were named and described separately, even when 
associated on the same host. As a result of the eJassica! experiments 
performed by De Bary (1865), numerous investigators began to experi- 
ment with cultures and link up the various forms with their teleutospore 
or perfect form, and so a great number of the names applied to the 
different forms were gradually relegated to synonymy. In many cases, 
however, despite extensive cultural experiments, certain forms still remain 
unconnected with any teleutospore stage, in consequence of which it is 
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necessary to maintain form-genera to contain these. Again, in any coun- 
try where little or no cultural work has been performed (as in New Zealand 
and Australia), many of these forms appear in systematic papers dealing 
with the Uredinales. It is usual to assume, 'when a certain aecidium or 
urejlo stage is regularly found in proximity with the teleutosori, that this 
(or these) form belongs to the cycle to which the tehmtospores in question 
belong. This is not a safe practice to follow, and much caution is neces- 
sary, as forms have frequently been found associated with teleutospores 
which later investigators have proved to belong to some entirely different 
fungus. Field investigations generally give some indication as to the pro- 
bable relationships of the forms found on the same or adjacent hosts, so 
that in many cases it becomes a simple matter to supplement these 
observations with cultural exj)eriments. 

Five forms arc generally recognized, as follows: Aecidtxnn, Caennta, 
Peridermium, Roestelia, and Uredo. Their characters may be summarized 
in the following key 

Ki:Y to FoRM-(}i!.NLKA. 

Spores fatenulate. 

Foridiuzn present. 

On (iyinnospermao . . . . . . Feridermium. 

On Angioapermae. 

Fpispore coloured liruun : germ -pores conspicuous .. Hitestelia, 
Epiapore hyaline or tinted yelloa : gorm-pores indistinct Aec^dtuin, 

Peridium absent . . . . . . . . . . ( 'aeima. 

Spores home singly on distinct pedicels . . . . . . f/redo. 

Of these form-genera two only are discussed in this paper. Peridennium 
occurs in the cycle of Coleosporimn, Cmiartimn, and Melawpsoridium ; it 
is confined to the Coniferae. Roestelia occurs only in the cycle of Gytttno- 
aporangium ; it mergers into Aecidium^ but is separated on account of the 
horn-like peridium, brown-coloured epispore, and conspicuous germ-pores, 
Caeoma occurs in the cycle of PhfOffmuHum, Melampsora, and Gyimioctmin. 
It is characterized by the absence of a peridium, and by the fact that the 
spores are catenulate ; in certain genera the caeomata are surrounded by 
paraphyses. Aecidivm and (Jredo are discussed more fully below. 

1. Aecidium Persoon. 

Pers. in J. F. Gmel., Syst, Nat., vol. 2, p. 1472, 1791. 

0. Spermogones immersed, flask-shaped, with protruding ostiolar fila- 
ments, honey-coloured, preceding or accompanying aecidia. 

1. Aecidia at first immersed, becoming erumpent, cupulate or cylin- 
drical, scattered, or grouped, when usually seated on somewhat inflated 
spots. Peridia hyaline, less frequently tinted yellow, margins erect or 
revolutc, dentate or lacerate, seldom entire, dehiscing by the irregular 
rupture of the apex ; formed of polygonal or rhombohedral cells which 
are striate or verruculose on one suHace, hollow, colourless or with the 
central cavity filled with an oily and coloured matrix, usually overlapping. 
Aecidiospores catenulate, polygonal, elliptical or subglobose ; epispore 
commonly hyaline, seldom tinted yellow, usually verruculose, with numerous 
scattered indistinct germ-pores. 

Distribution : World-wide. 

This form occurs in the cycle of certain species of Vromycea and 
Puccinia. The mycelium is frequently perennial, and usually causes etiola- 
tion and distortion of the host. As time permits I ho})e to work out the 
cycles of all New Zealand Uredinales by the aid of cultures, so that 
many of the forms listed here will doubtless be later listed as synonyms. 
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Eleven species of Aeciditm are recorded here ; of these, nine arc 
endemic and two indigenous. 

Kfiy TO TKK Form-sfbcirs of Arcidtum. 

Host belon^ng to the family Ranunculaoeae. 

Aeoidia on laige distorted areas . . A, (Aagenae, 

Aecidia in small groups, not on distorted areas . . 2. A. Ranvncvlacearum, 

Host belonging to the family Le^uminosae .. 3. .4. kowhai. 

Host belonging to the family Tiuaoeae .. A, A, Milleri. 

Host belonging to the family Myoporaceae . . . . 5. d. Myopori, 

Host belonging to the family Plantaginac'eae .. ii. A, Planiaginia-rnriae. 

Host belonging to the family Kubiaceae . . 1, A, hupiro. 

Host belonging to the family Compositae. 

Kpispore minutely verniculoso. 

Aeoidia crowded in distorted areas .. .. 11. d. Macrodontae, 

Aecidia scattered . . . . 9. d. CelmUtittP-petinlafne, 

Epispore covered with deciduous tubercules. 

Spores obovate or elliptical .. .. .. 8. d. Cflmisiae’diacotorta, 

Spores elongato^elliptical . . . . lO. d. Cflmiaiae-Petriei. 

1. Aecidium otagense Lindsay. (Fig. 102.) Raiiunculareae. 

Linds., Trans, Roy, Soc, Edinh,, vol. 24. p. 430, 1866. 

0. SpermogoncH associatod with the aecidia. immersed , honey-coloured. 

1. Aecidia aniphigcnous, caulicolous, jietiolicolous and sepalicolous, 
crowded in inflated distorted areas which may attain a length of 15 cm., 
orange. Peridia cupulato, shortly erumpent, ()»5 1 mm. diam., margins 
revolute, yellow, deeply anil irregularly lacerate. Spores globose or poly- 
gonal, 23 36 nimni. diam. ; opispore hyaline, delicately and closely verru- 
culose, 0*75 mmm. thick, cell-contents granular, orange. 

Host.s : 

ClemntiH indirisa Willd. On leaves, stems, petioles, and sepals 
Herb. Nos. 188, 434. Lake Horowhenua, Levin (Wellington), 
30 m., fi. H, Atkinson ! 26 Oct., Itllfl. Peel Forest (Canterbury), 
//. H, Allan ! 8 Nov., 1919. Manawatii Gorge (Wellington), 
150m., J, W, Whelan! 29 8ept,. 1921. Putara, Eketahima 
(Wairarapa), H, Watson/ 8 Nov., 1921. 

Cleniatis Colensoi Hook. f. On stems and petioles. Herb. No. 231 . 
Miramar (Wellington), 20 m., J, W, Bird / 5 Nov., 1920. 

Distribution : Endemic ; common throughout. 

The hosts are endemic, and are abundant throughout. (Cheeseman, 
1906, pp. 2, 3.) 

This rust forms conspicuous distorted areas, many centimetres long, on 
the stems and leaves of the hosts. The mycelium is perennial, so that 
onoe a plant has become infected the rust appears season after season. 
The specimens on Clematis Colensoi are badly infected with Tubercnlina 
persicina (Ditm.) Sacc, (see Appendix, p. 60). Lindsay records the rust u|)on 
Clematis hexasepala DC. 

The aeoidia of this species are formed within the host-tissues in the 
vicinity of the phloem, and all stages may be obtained from immature to 
fully-developed peridia containing numerous spores. As they develop, the 
peridia move towards the periphery of the stem, and prior to dehiscenoe 
may be found fully developed l 3 ring beneath the epidermis. That they 
are mature is evidenced by the behaviour of the spores, for on being placed 
in water these give rise to infection hyphae. 

2— Trans. 
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2. Aecidium Ranunculacearum De Candolle. (Text-fig. 103, and Plate 1, 
DC., FI. Fr., vol. 6, p, 97, 1806. 

0. SpermogoneB amphigenous, crowded in small groups, mixed with the 
aecidia, immersed, honey-coloured. 

1. Aecidia amphigenous and petiolicolous, crowded in scattered groups, 
which are seated on slightly inflated spots visible on the opposite surface, 
on leaves the groups are orbicular and up to 5 mmm. diam., on stems 
they are elliptical and up to 10 mm. long; orange. Pcridia cupulate, 
immersed, and partly erumpent, 0*25 mm. diam., margins O'5-l mm. high, 
erect, slightly exjianded, not revolule, brittle, white, finely lacerate. Spores 
polygonal, elliptical, or subglobose, 20-37 X 18-28 mmm. ; epispore hyaline, 
closely and minutely verruculose, I mmm. thick, cell-contenta pallid orange, 
granular. 

Hosts 

Rananckdus depressua T. Kirk. On leaves and petioles. Herb. No. 81 . 
Mount Guinevere .(Canterbury), W. 2>. Reid ! 15 Oct., 1919. 

Ranunculus gerannfoliis Hook. f. Herb. No. 315. Mount Hector 
(Wellington), 1,5(X) m., E, H. Atkinson ! 6 Feb., 1921. 

Ranunculus insigms Hook. f. Herb. No. 372. Mount Dennan 
(Wellington), l,5(K) m., E. H, Atkinson / 7 Jan., 1922. 

Ranunculus LyaUii Hook. f. Herb. No. 81. Waimakariri glaciers, 
T. Kirk! Jan., 1883. McKinnon’s Pass (Otago), E, H. Atkin- 
son! 16 Jan., 1920. Sugarloaf, Cass (Canterbury), 650m., 
W, D. Reid! N, R. Foy ! 20 Jan., 1922. Punch-bowl Falls, 
.Arthur’s Pass (Canterbury), l,(XX)m., E, H. Atkinson ! 16 Nov., 
1922. 

Ranunculus nivkola Hook. Herb. No. 496. Mount Kgmont (Tara- 
naki), 1,2(X) 1,500m., W, X>. Revd ! N, R. Foy! 2 Jan., 1922. 

Ranunculus pachyrrhizns Hook. f. Herb. No. 372. Lake Harris 
(Otago), 1,100m., W. D, Reid! 6 May, 1921. 

Ranunculus repens L. Herb. No. 81. Weraroa (Welhngton), 100 m., 
E, H, Atkinson ! 0, H, (\ 3 Oct., 1919, Sandhills, Levin (Wel- 
lington), 30 111., E, H, Atkinson ! 0. H, C, 14 Oct., 1922. 

Distribution : World-wide. 

With the exception of Ranunculus repens L. all the hosts are endemic. 
They are all confined to the mountain-ranges. R, insignts and R. yeranii- 
foliis occurs in both Islands ; R. nivicola is confined to the North Island, 
and R. LyaUii, R. pachyrrhizns, and R. depressus to the South Island. 
(Cheeseman, 1906, pp. 9-24.) 

The aecidium on R. repens may belong to the cycle of any one of several 
species — for example, IJromyces Dactylidis Otth, V, Pone Rab., and Puc- 
cinia Afagnusiana Koern. As its connection with those species mentioned 
above which occur in New Zealand has not yet been worked oedf, it is 
retained here for the present. The forms on the several hosts discussed 
above do not agree with one another in all particulars, differing slightly 
in the size of the spores as well as in minor ^tsils of the peridia ; these 
differences are so slight, and merge one into the other so closely, that it 
is not possible to separate any one form as being sufficiently distinct to 
warrant its being raised to specific or even varietal rank. 

(A drawing of a spermogone of this species is given in Trans. N.Z. 
Inst., vol. 54, p. 620). On Ranunculus LyaUii the spermogones precede 
the aecidia, and may frequently be hi^d arranged in small groups, quite 
covering the surfaces of the leaves. 
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8. Aecidium kowhai n. form-sp. (Text*Rg. 104, and Plate 1, 10.) 

0. UnI.no«,. Uguuiino.^.. 

1. Aecidia caiilicoloua, crowded in longitudinal groups, seated on 
fusiform swellings up to 7 cm. long, forming large fastigiate distortions, 
orange-yellow. Peridia cupulate, shortly eruni)>ent, standing above the 
surface 0*25 mm., 0*5 tnm. diam., expanded and slightly rovolute, becoming 
lacerate, finally eroded, tinted yellow. Spores polygonal or elliptical, 
27-32 X 18-21 imnm. ; epispore hyaline, densely and minutely verruculose, 
1 inmm. thick, cell-contents granular, lcmon-yelh)w. 

Host : Edwardsia tetrapera (J. Miller) Oliver ( - Sophora fetraptera 
J. Mill.). On branches. Herb. No. 763. Brightwater (Nelson), 2(K)ni., 
C, Na^h/ W 0, Hyde! O, II. C, 18 May. 1922. (Type*.) 

The host is indigenous and widespread ; it occurs also in Lord Howe 
Island. Easter Island, Juan Fernandez, and Chile. (Cheeseinan, 1906, 
p. 123.) 

This rust forms conspicuous “ witch ’s-brooms ” on the host. A branch 
becomes infected near the tip, and further outward growth is prevented. 
In the vicinity of the infected area numerous short laterals are produced ; 
these in turn may give rise to tertiary laterals, until the whole assumes a 
dense and shrubby appearance. Infected shoots become swollen to 8(*veral 
times their normal thickness, and in these inflated areas the aecidia appear. 
The mycelium is perennial, and material may be collected from infected 
plants throughout the year. 

I am indebted to Mr. V. Nash and Mr. W. C. Hyde for assistance in 
procuring these specimens. 


4. Aecidium Milleri n. form-sp. (Text-fig. 105, and Plate 1, fig. 7.) 

0. Unk.o.». 

1. Aecidia hypophyllous. in minute scattered groups, 3 6 in a group, 
seated on pallid spots visible on the upper surface, pallid orange. Peridia 
cupulate, erumpent, 0*25 mm. diam.. margins erect, not expanded or revo- 
lute, minutely dentate, white. Hpores subglobose or polygonal, 20-26 X 
17-23 mmm. ; epispore hyaline, minutely and densely verruculose, 1 mmm 
thick, cell-contents tinted yellow, vacuolate. 

Host : Arietotelia eerrata (Forst.) Oliver (=- A. racentom (A. Cunn.) 
Hook. f.). On loaves. Herb. No. 776. Pokaka (Waimarino County), 
800 m., 7). Mittcr / 10 Feb., 1922. (Ty])e.) 

The host is endemic, and is widely spread tluoughout the lowland 
forests. (Gheeseman, 1906, p. 83.) 

This species is named in honour of the collector, David Miller, Govern- 
ment Entomologist, Biological liaboratory, Wellington. 

The aecidia occur in small groups of 3-6, each group being somewhat 
angular, and about 1 mm. in diameter. 


5. Aecidium Myopori n. form-sp. (Text-fig. 106, and Plate 1, fig. U.) 

^ , Myoporaceae. 

0. Unknown. 

1. Aecidia caulicolous, truncicolous, petiolicolous, and on inflorescences 
and drupes, seated on inflated fusiform areas up to 15 cm. long, crowded 
in linear groups, orange. Peridia erumpent, cylindrical, standing above 
the surface about 4 mm., 1 mm. diam., margins slightly expanded but 



36 


Tranmetioni, 


not n'volttle, deeply and irrei^^ularly lacerate, tinted orange, bleaching white 
witli age. Spores obovate, elliptical, irregularly polygonal or loss commonly 
lachryiniforin, 21 45 X 17 2()niinm. ; epispore hyaline, finely and closely 
verrueulose, 1 nirnni. thick, cell-contents reddish-orange, germ-pores indis- 
tinct. 

Host : Myopomm laetinH Forst. f. On branches, trunks, )>etioles, 
inflorescences, and drupes. Herb Nos. 4()4, 777. Palmerston North (Wel- 
lington), 250 111 , G, H. C, Feb., May, Dec., 1921 ; Feb., May, 1922. (Tyjie.) 
Woodside (Jreek, Wharanui (Marlborough), E, H. / 3 Nov., 1922, 

The host 18 endemic, and is widespread. (Cheeseman, 1906, p. 563.) 

This species f^irms large fusiform swellings on the branches of the host ; 
as a rule it occurs on lati*rals, forming “ witch ’s-brooms,” but it is not 
confined to these*, as I have colh‘ctod it on large trunks 30 cm. in diameter. 
The peridia resemble those of the form-genus Rfjcsfelia, but only in size and 
shape, for they dehisce apically and not throughout their length ; more- 
over, the spores arc characteristic of Aecuhum^ the epispore being hyaline 
and minutely verrueulose, and the germ-pores are indistinct. The spores 
vary considerably in size and 8ha|>e ; the measurements given above are 
taken from average spores, for if the lachrymiform ones were measured they 
would give an entirely erroneous impression as to the average size, they 
being more than twice as long as the average spores 

It is probable that the myeelium is perennial, as the fungus may be 
obtained throughout the year from infected plants. 

6 . Aecidium Plantaginis-variae McAlpinc. (Fig. 107.) Plantaginaceae. 

McAlp., Rusts Amt., p. 196, 1906. 

0. Spermogoncs amphigenous, chiefly epiphyllous, immersed, numerous. 

1. Aecidia am]>higenous and petiolicolous, scattered or gregarious, orange- 
yellow. Peridia slightly erumpent, cupulate, 0*2 0*25 mm. diam., tinted 
cream, margins slightly expanded, not revolute, rnmutely dentate. Spores 
subglobosc, polygonal, or elliptical, 20-30 x 18-22mmm., epispore hyalinci 
densely and minutely verrueulose, 1 mmm thick, cell-contents granular, 
yellow. 

Host : Plantayo spathulata Hook. f. On leaves and petioles. Herb. 
No. 276. Burke's Pass (Canterbury), W, D. Reid! 18 Nov., 1919. 

Distribution : Victoria ; New Bouth Wales ; Tasmania. 

The host is endemic, and, although not uncommon in the South Island, 
IS <‘onfined to a few localities in the North. (Cheeseman, 1906, p. 571.) 

This speoies is characterized by the scattered, small-sized aecidia. 

7. Aecidium hupiro n. form-sp. (Text-fig. 109, and Plate 1, fig. 9.) 

Rubiaceae. 

0 . Spermogones amphigenous, immersed, honey-coloured, surrounded by 
the aecidia. 

T. Aecidia hypophyllous, crowded in irregularly-ciroular groups, seated 
on discoloured and slightly-inflated areas visible on the upper surface, 
yellow. Peridia erumpent, cylindrical, 1 mm. high, mm. diam., 

margins erect, not revolute, irregularly lacerate, tinted yellow. Spores 
polygonal or elliptical, 42*50 x 34-40 mmm. ; epispore hyaline, densely 
and coarsely verrueulose, 2-5*5 mmm. thick, ceU-contents coarsely granular, 
pallid yellow. , 
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Host : Coprosma foeUdissinia Forst. On leaves an<l petioles. Herb. 
No. 771. Alpha Hut, Mount Hector (Wellin^oii), 1,700 iii., H. Hamilton! 
J. Gr. MyerR i 15 Feb., 1921. 

The host is endemic, and is abundant tliroughout. (Cheeseman, 1906, 
p. 259.) 

The upright cylindrical ])eridia and large size of the spores serve to 
characterize this species. 

8. Aecidium Celmisiae - discoloris n. form-sp. (Text-fig. Ill, and 

Plate 2, fig. 2.) ('ompositae. 

0. Sperm ogones scattered, sparse, epiphyllous, immersed. 

1. Aeeidia amphigeiious, chiefly ejnphyllous, orange-yellow, st’attered 
or arrange*!! in small orbicular groups. Peridia cylinclrical, erumj)ent, 
standing 1 mm. above the leaf-surface, (M mm. diam., margins incurved, 
at first dentate, becoming deeply lacerate, white. Spores subglobose, 
eUi])tical, or obovate, 36-42 X 28-34 mmm. ; opispore hyaline, covered 
with densely-packed deciduous tubercules, 3 mmm. thick, cell-contents 
orange-yellow, granular. 

Hosts • 

i^ehnma discolor Hook. f. On leaves. Herb. No. 384. Mount 
Peel ((yantt'rbury), 9(X) m., H, H. Allan / 6 March, 1921. Tooth 

Peaks (Otago), W. D. Retd I 7 April, 1921. (Type.) 

Cehnista Sinelami Hook. f. Herb. Nos. 385, 435. Lake Harris 
track (Otago), 1,000 m., W, D, Reid! 6 May, 1921. Mount 
Isobel, Hanmer ((Canterbury), 1,2(X) m., W, D, Reid! 4 Nov., 
1921. 

Celmisut prorepens Pc'trie. Herb. No. 385. Mount Dick (Otago), 
l,4<X)m., W, D, Reid! 24 April, 1921. 

All three hosts are endemic, and all are confined to the mountain-rang« s 
of the South Island. (Oheesoman, 1906, pp. ;K)3-6.) 

This species is characterized by the small cylindrical peridia, and more 
especially by the fact that the epispore is covered with a layer of closely- 
packed, coarse, deciduous tubercules. Aeculium Celmisiae- Pet riei is the 
only other New Zealand species that possesses this feature. 

9. Aecidium Celmisiae-petiolatae n. fonn-sp. (Text-fig. 110, and Plate 2, 

fig. 3.) 

0. Unknown. 

1. Aeeidia hypophyllous, seated on discoloured spots visible on the 
upper surface, scattered or more commonly in small orbicular groups, 
pallid orange. Peridia flattened -globose, 0*25 min. diam., immersed, mar- 
gins incurved, hyaline, covered by the dense tomentum clothing the leaf- 
surface. Spores polygonal, elliptical, or obovate, 27 45 X 20-26 mmm. ; 
epispore hyaline, densely and minutely verniculose, 1 1*5 mmm. thick, 
cell-contents granular, tinted yellow. 

Host : Celmisia petiolata Hook. f. On leaves. Herb. No. 3S3. Arthur's 
Pass, Canterbury, l,(XX)m., fi. H. Atkinson! 15 Feb., 1920. (Type.) 

The host is endemic, and is confined to the mountain regions of the 
southern portion of the South Island. (Cheeseman, 1906, p. 307.) 

This rust is characterized by the depressed-globose aeeidia, large siKires, 
and hyaline, finely verruculose epispore. Sections are necessary to deter- 
mine the shape and size of the peridium. 
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10. Aecidmm Celmisiae-Petriei n. form-up. (Text-tig. 112, and Plate 2, 

fig- 4.) 

0. Speriuogonps Hoattered, sparse, aeon only in aeotiona. 

1. Aecidia hy])ophyllouR, in linear gTou[)B, aeatod on diacolourod spota 
viaible on the upper surface, forming conspicuous bullate areas beneath the 
tonieniuni of the leaf, long covered. Peridia cylindrical, 0*26 min. diam., 
distorted by pressure of the overlying tomentum, margins incurved, deeply 
and irregularly lacerate, white. S(>ores elongate-elliptical, or obovate- 
elliptieal, 36-52 X 2(>-25 minin. ; episj^ore hyaline, densely covered with 
deciduous tubercules, 2 mmm. thick, cell-contents granular, orange-yellow. 

Host : Cehnusia Petriei Cheesem. On leaves. Herb. No. 362. Lake 
Harris track (Otago), l,l(X)m., W. Z). Reid! 6 May, 1921. (Type.) 

The liost is endemic, and confined to the mountains of Otago, ((^heese- 
maii, 19()G, p. 311.) 

This species differs from others on Celmisia on account of the elliptio- 
obtong spores, and the presence of deciduous tubercules on the epispore. 
The aecidia are permanently coverinl by the dense tomentum which clothes 
the leaf -surf ae4» ; this soon causes the peridia to become malformed, so 
that sections of young specimens are necessary to detennine the gha])e ^nd 
size of the peridium. 

11. Aecidium Macrodontae n. form-sp. (Text-tig. 108, and Plate 2, 

fig. 1.) 

0. Spermogones aniphigenous, chiefly epiphyllous, sparse, associated 
with the aecidia. 

1. Aecidia hyjiophyllous and petiolicolous, crowded in irregularly-shaped 
grout>s up to 10 mm. long, seated on discoloured distorted spots visible on 


Fio. 102. — Aecidium otayetuie Linds. Aecidiospuros from Clematts indivisa Willd. 

Flo. 103. — Aecidium Ranuiiriilaceamm DC, AeridioBporcH from Ranunculus LyaUii 
Hfjuk. f. 

104. — Aecidium kowhai 0. H. (*uiin. Aecidiosporm from Sdvardsta tetraptera 
(J. Mill) Oliver. 

Fi(4. 105. - Aecidium Miller i C<. H. ('unn. Aecidiospores from ArisMelia serrata (Forst.) 
Oliver. 

Fio. loo. — Aecidium Myopori O. H, Cunn. AmdloBporeB from Myoporum laeiutn 
Fomt. f. Note largo laohrmifurm spore on the left. 

Flo. 107. -AerMium Plaviaginis’variae McAlp. A^diospores from Plantago spathutata 
Hook. f. 

Fro. 108. — Aecidium Macrodontae G. H. CHmn. Aoeidiospores from OUaria macrodonia 
Baker. 

Fio. 1(3/9,- -Aecidium hupiro G. H. Cunn. Aecidiospores from Voprosma foetidissima 
Forst. 

Flo. 110. — Aecidium Cdminae-petiokUae G. H. Cann. Aecldiosporea from Odmisia 
peiiolata Hook. f. 

Flo. 111.— Cehnisiae-discoloris G. H. Cunn. Aecidiospores from Celmisia 
discolor Hook. f. Note the coarse deciduous tubercules with which the 
epispore is covered. 

fto. 112. — Aecidiuim. Celmisiae-Petriei G. U. Cunn. Aeoidioeporea from Odsmia Petriei 
Cheeaem. Note deeidioua tubercles. 

Flo. 113.— Credo toetoe G. H. Cunn. Uredoaporea from Arundo eonspicua Font. f. 

Fia. 114.— Credo Crinitae 0. H. Cunn. Uredoaporea from Dichdachns erinita (Fomt. f.) 
Hook. f. 

Fio. 115. -Credo kardn G. H. Cunn. Uredoaporea from Uierochhe redokns (Font. I») 
R. Br. 

Flo. 116.— Undo Seirpi-nodosi Mo Alp. U^oaporea from Seirpus inundalus Poir. 

All figurea x 500. 
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the uppi^r Hurfaeo, pallicl yollow. Fcridia iiimuTsod, tlie margins alone 
showing, 0*l-0*2 iiim. diam., margins incurvwl, dentate, white*. Spores 
polygonal, elliptical, or obovati*, 25-37 X lH-24mmm. ; epispore hyaline, 
densely ainl rather coarsely verruculosc, 1 mmm. thick, cell-contents tinted 
yellow, granular. 

IIo.st : Olearia mncrodonUi 13ak«‘r On lcave.s and petioles. Herb. 
No. 277. The track, (’linton Valley (Otago). E. IL Atkinnon! 18 Jan., 
1920. (Type.) 

The host is endemic, and is abundant throughout. (Cheeseman, 1906, 

p. 286.) 

This siMJoiea is separated from Aecidiutn Oleanae MeAlp. on account of 
the much larger spores. Moreover, the minute immersed peridia and 
distorting habit arc distinctive features. 


2. Uredo Persoon. 

Pers., Neues. Mnq. BoL Roeniei^ vol. 1, j). 93, 1794. 

11. Ure<losori without peridia, frequently surrounded by or mixe<l with 
paraphyses, erumpent, definite, pulverulent, bullate or pulvdnati*, usually 
surrounded by the ruptured epidermis, sometimes long coverwl. Uredo- 
spores borne singly on pedicels, never catenulate, globose, elliptical, or 
obovate ; epispore hyaline or coloured, verruciww or more commonly echinu- 
late, seldom smooth ; gt*rm-pores 2 to several, sc'attered or equatorial, 
conH[>icuous or indistinct, sometinies papillate, (jleriiiinating by the pro- 
trusion of a germ-tube which penetrates the host-tissues through the 
stomata. 

Distribution : World-wide. 

This form occurs in the (jycle of certain species belonging to the familiea 
Pucciniaceae (excluding Gymiwsporangium)^ Cronartiaceae, Coleosporiaeeae, 
and Melampsoraccae, ami is in fact the commonest of all sjmre-forms 
occurring in the Uredinules. 

The form-genus is characterized by the spores being borne singly on 
pedicels, not in chains, and by the fact that the sori are naked and not 
contained within pt‘ridia. 

Twelve form-8])ecies are recorded in this paper ; of these, nine are 
endemic, and the remaining three indigenous. 


Key to Form-spkcixs op Urkuo. 

Hosts belonging to the family Gramineae. 

Spores over 30 mmm. lung. 

Epispore thin, 1 mmm. . . 

Epispore thick, 2 mmm. or more . . 

Spores under 30 mmm. long . . 

Hosts belonging to the family C'yperaceao 
Hosts belonging to the family Liliaceae. 

Epispore minutely and closely echinulate 
Epispore coarsely and sparsely echinulate 
Hosts belonging to the family Chenopodiacoae 
Hosts belonging to the family UmbeUiferae 
Hosts belonging to the family (kimiiositae. 

Epismre tmn, 2 mmm. and under. 

Epispore closely and finely echinulate 
Epispore coarsely and mi^erately echinulate 
EpisTOre thick, 3 6 mmm. 

Spores over 40 mmm. long 
Spores under 40 mmm. long • . 


]. (Jrinitae, 

2 . U, karftu, 

3. U, toetoe, 

4. t\ tScArpi-nodnsi. 

0. U, Dinnellue, 

6 . U. Phormii, 

7. U. Rhagodiae. 

8 . U. infiaia. 


11. U, tupare, 

12. U, wharanui. 

9. U, Oleariae, 

10 . U. muUUandicHi, 



Cunningham. — Tlie Uredhialea, or Rust ftmgiy of New Zealand. 41 


1. Uredo Crinitae ii. fortn-sp. (Fig. 114.) Gramineae. 

II. UrodoRori amphigcnouB, seated on discoloured spots, scattered, 
seldom confluent, elliptical, 1 iiim. long, reddish - orange, pulverulent, 
surrounded by the ruptured epidermis. S])ores globose or subglobose, 
38-41 mmm. diain. ; epispore hyaline, closely and finely eclunulate, 
1 mmm. thick, cell-contents orange-yellow, granular ; germ-pores scattered, 
numerous (12^ 18), conspicuous; mixed with and partially surrounded by 
numerous hyaline, capitate paraphyses. 

Host : Dichelachfte crinita (Forst. f.) Hook. f. On leaves. Herb. 
No. 760. Akaroa (Banks Feninsula), iiUOm., W. D. Heid! 16 Jan., 
1922. (Type.) 

The host is indigenous and is widespread ; it occurs also in Australia 
and Tasmania. (Cheeseman, 1906, p. 873.) 

This rust is readily distinguished from any other on the Gramineae 
by the large globose spores, thin hyaline finely-echinulate epispore, and 
numerous scatti^red, conspicuous germ-pores. 

2. Uredo karetu n. forni-sp. (Fig. lib.) 

II. Uredosori hy[)ophyllou8, seated on dark-coloured spots visible on 
the upper surface, linear, 1 mni. long, seldom confluent, pulverulent, orangc- 
yelli>w, surrounded by the ruptured epidermis. Spores subglobose or 
obovate, 34 45 x 30 35 mmm. ; epis^iore tinted yellow, finely and mode- 
rately echinulate, 2- 2*5 m. thick, cell-contents yellow, granular ; germ-pores 
scattered, numerous (8-12), obscure. 

Host : HierocMoe redolem (Forst. f.) R. Br. On leaves. Herb. No. 762. 
♦Seu-level, Bluff (Southland), W. D. Reid! 26 May, 1922. (Type.) 

The host is indigenous, and is abundant in moist places thioughout ; it 
occurs also in Fuegia, Tasmania, an<l Victoria. (Cheeseman, 1906, p. 855.) 

This rust is characterized by the large size of the spores, thick, finely- 
echinulate epiftpore, and numerous scattered obscure germ-pores. Puccuna 
Hierochloae S. Ito, a species belonging to the P. coronata group on account 
of the coronate apex of the teleutospores, diffiTs in the uredospore stage 
from that described above, the uredospores of this species being mucli 
smaller (16 27 x 12 18 mmm.). It was first described from Japan by 
Ito (1909). 

3. Uredo toetoe n. form-sp. (Fig. 113.) 

II. Uredosori hypophyllous, scattered, seated on discoloured spots 
visible on the upper surface, elliptical, 0*5-1 mm. long, or confluent and up 
to 4 mm. long, bright reddish-brown, pulverulent, naked or surrounded 
by the ruptured epidermis. Spores elliptical or subgloboM\ 20 30 X 
20-26 mmm. ; eirisporc reddish-brown, finely and closely echinulate, 
1*5-2 mmm. thick, cell-contents granular, brown; germ-pores scattered, 
numerous (7-12), conspicuous, papillate. 

Host : Annido conspictia Forst. f. On leaves. Herb. No. 769. 
Hokianga (Auckland), E. B, Levy/ 24 Feb., 1921. Sandhills, I^evin 
(Wellington), 16 m., E. H. Atkinson / 0. H. C. 12 Oct., 1922. (Type.) 

The host is endemic, and is abundant throughout. (Cheeseman, 1906, 
p. 893.) 

The rust is characterized by the conspicuous reddish-brown sori, closely 
and finely echinulate epispore, and numerous scattered, eonspicuous, 
papillate germ-pores. 
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4. Uredo Scirpi-nodosi McAlpine. (Fig. 116.) Cyperaceae. 

McAlp., Busts p. 202, 1906. 

II. Uredosori caulioolous, scattered or crowded, elliptical, up to 2 mm. 
long, oinnainoii'brown, bullate, pulverulent, becoming exposed by the 
longitudinal Assuring of the epidermis. Spores elliptical, obovate, or 
subglobose, 25-35 X 20^ 26 mmm. ; epispore tinted cinnamon - brown, 
coarsely and sparsely echinulatc, 2-2*5 mmm. thick, cell-contents granular, 
cinnamon-brown ; germ-pores equatorial. 2, conspicuous. 

Host: Scirjms mundatus Poir. On stems. Herb. Nos. 282, 325. 
Seashore (Wellington), E. IL Athinsont 17 April, 1920 ; 27 Jan., 1921. 
Bog, Tirit<*a. Palmerston North (Wellington), 3(X)m., 0. //. C. 4 March, 
1921. Seashore, Bluff (Southland) W. D. Reid/ 26 May, 1922. 

Distribution : Victoria. 

The host is indigenous, and is widespread, occurring in marshy localities 
from sea-level to 1,000 m. ; it occurs also in Australia. Malay Archipelago, 
and temperate South America, (('‘hee.seman. 1906, }>. 775.) 

The rust forms conspicuous bullate sori on the stems ; these an» usually 
severely infected with Darluca jihm Cast. Characterized by the thick 
coloured epispore and the two equatorial conspicuous germ-pores. 

5. Uredo Dianellae Dictcl. (Fig. 117.) Liliaccae. 

Diet., Hedw., vol. 37, p. 213, 1898. 

Not Uredo Dianeliae Kac., Paraeit Algen d* PUze Javas, vol. 2, p. 33, 1900. 

II. Uredosori hypophyllous, seated on reddish-purple spots which are 
visible on the upper surface, scattered, elliptical. 1 mm. long, or confluent 
and up to 5 mm. long, pulverulent, pallid brown, bullate, surrounded by 
the ruptured epidermis. Spores subglobose or broadly elliptical, 16-22 mmm. 
diam. ; epispore hyaline, densely and finely echinulate, 1*6 mmm. thick, 
cell-contents granular, yellow' ; germ-pores scattered, numerous (6 8), 
ol)8cure. 

Host : Diauella iutennedia Endl. On leaves. Herb. No. 762. Horahora 
Rapids, Waikato River (Auckland), E, H, Atkinson ! 26 March, 1921. 

Distribution : Java ; Ceylon ; Hong-Kong. 

The host is indigenous, and is widespread ; it occurs also in Norfolk 
Island and Polynesia. (Cheeseman, l906, p. 715.) 

Characterized by the small spores, densely and finely echinulate hyaline 
epispore, and numerous scattered, obscure germ-pores. 

Although this form does not agree in all particulars with the de8cri|)- 
tion published by Dietel, it resembles it too closely to allow of its 
being separated as a distinct speies. It agrees in most particulars with 
V. Dianeliae Rac., so that this form is better classed as a synonym. 

6. Uredo Phormii n. form-sp. (Fig. 118.) 

II. Uredosori hypophyllous, seated on discoloured spots visible on the 
upper surface, scattered or more commonly crowded into irregular groups 
often covering the entire undcr-surface of the leaf, elliptical, 1 mm. long, 
or confluent and up to 6 mm. long, ferruginous, bullate, pulverulent, 
surrounded and partially covered by the ruptured epidermis. Spores 
obovatc, elliptical, or subglobose, 21-30 X 17-22 mmm. ; epispore golden- 
brown, coarsely and sparsely echinulate, 2-5-3 mmm. thick, cell-contents 
brdwn, granular ; germ-pores scattered, 3-6, commonly 3, conspicuous. 
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Hosts 

Phomiium tenax Forat. On leaves. Herb. Nos. 755, 775. Plimmer- 
ton (Wellington), 20 m., R. Watere ! H. Drake ! 6, H, C. 16 Jan., 
1922. (Type.) 

Pkormium Colensoi Hook. f. Herb. No. 757. Tokaanu Waiouru 
Road, Taupo, 800m., E, H, Atkinson/ 11 March, 1922. 

Both hosts are indigenous, the former being common throughout, and 
extending to Norfolk Island, whilst the latter is endemic, ((^heeaeman, 
1906, p. 716.) 

This rust is characterized by the small sjtores, coloured coarsely and 
sparsely echinulate thick epispore, and conspicuous scattered germ-pores. 
Severely infected leaves are useless for milling purposes. 

7. Uredo Rhagodiae Cooke and Massee. (Fig. 119.) Chenopodiaceae. 

Cke. et Mass., Grei\, vol. 15, p. 99, 1887. 

II. Uredosori amphigenous, chiefly hypophyllous, scattered, buUate, 
reddish-brown, orbicular, 1 1*6 mm. diam.. long covered, at length free 
and surrounded by the ruptured epidermis. Spores glol^se or obovate, 
22 30 X 20 2.3 mmm. ; epispore cinnamon-brown, sparsely and moderately 
echinulate, 2 2*5 mmm. thick, cell-contents granular, cinnamon- brown ; 
germ- pores scattered, numerous (8 10), conspicuous. 

Host ; Rhagofha nutans R. Br. On leaves. Herb. No. 294. Seashore, 
Seatoun (WVllington), E, IL Atkinson / G. H, (\ 27 .Ian., 1921. 

Distribution : Victoria. 

The host is indigenous, and is not uncommon on rocky areas near 
the sea-coast ; it occurs also in eastern Australia. (Cheesernan, 1906, 
p. 578.) 

The spore- measurements (20 X Ibininm.) given by ('ooke and Massee 
are much too small, as has been ascertained by Me Alpine (1906, p. 207) 
from an examination of part of the type material. 

8. Uredo inflata Cooke. (Fig. 120.) Umbelliferae. 

Cke., Grfi\, vol. 19, p. 48, 1890. 

II. Uredosori amphigenous, crowded or scattered, seldom confluent, 
irregular in shape, usually elliptical when up to 4 mm. long, bullate, pallid 
ferruginous, long covered by the epidermis. Spores globose or shortly 
elliptical, 2.5-35 X 22 32 mmm. ; epispore hyaline, minutely and densely 
verruculose (appearing smooth when wet), up t/O 6 mmm. thick, slightly 
thickened at the api*x (2-3 mmm.), cell-contents granular, tinted cinna- 
mon ; pedicel persistent, hyaline, fragile, up to 25 X 5 mmm. ; germ-pores 
indistinct. 

Host : A nisotome latifolia Hook, f . i ^Ligusticum latifolium Hook, f .). On 
leaves. Herb. No. 41, Campbell Islands, T. if W7 18W. (Type collection.) 

Distribution ; Campbell Islands. 

The host is endemic, and confined to the Campbell and Auckland 
Islands. (Cheesernan, 1906, p. 215.) 

This species is characterized by the almost smooth thick and hyaline 
epispore. This may prove to be a siiecies of Uromyces, but this can be 
verified only by germinating the spores, and as the material at hand is too 
old (all attempts to germinate the spores having failed) it is retained here 
for the present. 
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9. Uredo Oleariae (yooko. (Fig. 125.) Compositae. 

Cke., Gre}\, vol. 19, p. 48, 1890. 

II. Uredosori hjrpophyllous, seated on discoloured spots visible on 
the upper surface, orbicular, 1 mm. diani., pulverulent, reddish-brown, 
deeply seated in the dense tonientum clothing tlu‘ leaf-surface. Spores 
subglobose, elliptical, or obovatc. 42-55 X 35 40 inmiii. ; epispore hyaline, 
coarsely and sjjarsely echinulatt', varying in thickness from 3 to 6 inmiii., 
cell-contents granular, tinted ferruginous ; germ-pores indistinct. 

Host : Olearia Lyallii Hook. f. On leaves. Herb. No. 42. Fort Koss 
(Auckland Islands), T. Kirk! 1890. (Type collection.) 

Distribution : Auckland Islands. 

The host is endemic, and is confined to the Auckland Islands and the 
Snares. (Cheeseman, 1906, p. 283.) 

The published description of Cooke’s is far from accurate, as the spores 
are stated to be 22 X 15 tnniin., and the epispore to Ih) smooth. Fortunately 
I have part of the type collection, and the above descrijition has been drawn 
up from this. The epispore in different spores varies in thickness, and 
when mounted and examined in the usual manner is seen to be very 
irregular ; when the spores are boiled for a few seconds in lactic acid the 
outer covering swells somewhat and a distinct inner wall becomes visible 
(fig. 125, a). The large size of the spores, together with the thick coarsely- 
echinulate epispore, serve to characterize the species. 

10. Uredo southlandicus n. form-sp. (Text-fig. 122, and Plate 2, fig. 6.) 

II. Uredosori ejujihyllous, scattered evenly over the leaf-surface, orbi- 
cular, 1 2 mm, diam., bullate, golden-brown, long covered. Spores sub- 
globose or <‘lliptical, 28 35 x 24-28 mmm. ; epispore hyaline, coarsely and 
sparsely echinulate, 4-5mmin. thick, cell-contents granular, orange; germ- 
pores indistinct. 

Host : Oleariu anffustifolm Hook. f. f)n leaves. Herb. No. 753. 
Stewart Island, T. Kirk! Jan., 1882. Sea -level, Bluff (Southland), 
L. Cockayne ! 26 May, 1922. (Type.) 

The host is endemic, and is confined to the southern part of the South 
Island and to Stewart Island. (Cheeseman, 1906, p. 281.) 

This species is characterized by the thick, ct)arsely and sparsely echinu- 
late epispore, and by the epiphyllous coven»d sori. 

11. Uredo tupare n. form-sp. (Fig. 123.) 

II. Uredosori hy|K)pliyllous, scattered, seated on pallid spots visible on 
the upper surface, orbicular, 1 mm. diam., orange, fading with age to pallid 
yellow, pulverulent, deeply seated in the dense tomentum of the leaf. Spores 
obovate or elliptical, 40-55 X 25-31 mmm. ; epispore hyaline, closely and 
finely echinulate, 1*5-2 mmm., cell-contents granular, yellow; germ-pores 
scattered, numerous (6-8), obscure. 

Host : Olearia Colensoi Hook. f. On leaves. Herb. Nos. 758, 773. 
Mount Waiopehu (Wellington), 1,700 m., G, H, C, 26 October, 1919. 
(Type.) Table-top, Mount Hector (Wellington), 1,120m., E, H, Atkinson! 

6 Feb., 1921. Mount Dennan (Wellington), 1,000 ni., E, //. Atkin s(yn ! 

7 Jan., 1922. 

The host is endemic, and widely spread throughout the mountain areas. 
(Cheeseman, 1906, p. 282.) 

The large-sized spores and closely and finely echinulate epispore 
characterize this species. 
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Fia. 117. —Vrtdo DianeUae Diet. UredcMpores from Dianeila tniennedin Enill. 

Fi(J. 118. — Uredo Phormtt G. H. Cunn. UredoaporeB fioin Phonniuvi tenajt Forat. 
Fio. 119.— Vredo Bhagodxae Gke. et Mass. Uredoaporea from Rhagodia nutavs R. Hr. 
Fig. 120. — Uredo infiata Cke. Uredoaporea from Anieotome latifoha Hook £. 

Fig. 121. — Fuccinta Celmiaxae G. H. Cunn. Uredoaporea from Vehnma longtfolta Cass. 
Fig. 122.- Uredo eouthlandicue G. H. Cunn. Uredoaporea from Olearia anguatMia 
Hook. f. 

Fig. 123.— Uredo tupare G. H. Cunn. Uredoaporea from Olaena Cnhusni Hook. f. 
Fia. 124. — Uredo Vfharanui G. H. Cunn. Urodoapoiea from OUatxa insigHta Hook, f 
Flo. 125. — Uredo Oleariae Cke. Uredoaporea from Olearta Lyalht Hcmk. f. The apore 
on the right has been boiled for a few aecoiida m lactie-aeid solution. Note 
inner wall 

Fig. 120. — Darluca Filum Cast. Pyonidia and conidia from the uredoson of Puccinia 
Juncophila Cke. et Maas, on Juneus vagtnatua H. Br. Pyonidia x 200 ; 
oonidia x 490. 

Fig. 127. — Tubercnlina peretrina Saoe. on Aecidium olageuae Linds., from ClemcUta 
Ctdenaoi Hook. f. (a) Part of a sporodoohium, x 24 ; (6) conidiophores, 
X 900 ; (r) conidia, X 400. 

All figures X 40Ck with the exception of figs. 126 and 127, 
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12. Uredo wharanui n. form-sp. (Fig. 124.) 

II. Uredosori hypophyllous, seated on pallid 8|>ot8 visible on the upper 
surface, orbicular, 1 mm. diam., bullate, reddish-orange, pulverulent, deeply 
buried in the dense tomentum of the leaf-surface. Spores elliptical or 
obovate, 35 55 x 26-34 mmm. ; epispore hyaline, coarsely and moderately 
ecliinulate, 2-2*5 mmm , thick, cell-contents granular, reddish-orange ; germ- 
pores indistinct. 

Host : Olearia insignia Hook. f. On leaves. Herb. No. 778. Woodside 
Creek, Wharanui (Marlborough), E, H, Atkinson / 3 Nov., 1922. 

The host is endemic, and is confined to the Marlborough District. 
(Cheesernan, 1906, p. 279.) In size and shape the spores of this species 
resemble the preceding ; it is separated on account of the thicker, coarsely 
and tno<lerately echinulate epispore, and bright reddish-orange colour of 
the sori. 

The following species and form-species have been recorded as occurring 
in New Zealand, but, as I liave not seen specimens, I am unable to give 
descriptions ; moreover, as in most instances the published descriptions are 
MO fragmentary as to be useless for comparative jmrposes, I have not 
included them here. 

(a.) Uromyces Azorellae Cke., Grev., vol. 10, p. 2, 1890. 

Host: Azorella trifoliata Benth. et Hook. f. (Pozoa trifoliata Hook. f.). 
Collected in Hawke’s Bay by (’olenso. 

(h.) Uromeyes cUrifornus Berk., Fh vol. 2, p. 210, 1855. 

Host : “ On leaves of soirke orchid, apparently a ThiymUra'' 

U, citriformis Bab. (Udbk. FI, N,Z,, p. 625, 1864) is an error of com- 
))ilation. Mr. Mason, Imperial Bureau of Mycology, Kew, states that there, 
are no specimens of this species at Kew or the British Museum. As no 
specimens are known, and as the description is too imperfect for determina- 
tion, and as the host also is unknown, it would be advisable to discard this 
name. 

(c.) Uromyces scariosus Berk., FL N,Z,, vol. 2, p. 195, 1865. 

Hosts : Geranium dissecium L. and G, mierophyllum Hook. f. (“^ Geranium 
potentilloides Hook. f. 

Collected in Hawke’s Bay by (’olenso. 

(d.) Puccinia naco-zelandica Bubak, Siiz-ber. Boehm, Ges. Wiss.^ p. 5, 1901. 
P. compacta Berk., FI, N,Z„ vol. 2, p. 195, 1866. 

Host : Myosotis capitafa Hook. f. 

These specimens were said to have been collected in the South Island, 
but the host is confined to the Au(*kiand and Campbell Islands. (Cheese- 
man, 1906, p. 163.) 

(c.) Aecidium Anisotomes Reich., Ardt, Sitzungber. K, Ahad. der Wissensch., 
p. 3, 1865. 

Host : Angdica geniculata Hook. f. 

Possibly Puccinia cuniculi G. H. Cunn., although the description does 
not agree with that of the aecidium of this host. 
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(/.) Aecidium dissimenatum Berk., Hdbk\ FL N.Z., p. 756, 1867. 

Host : Hypericum japonicum Thunb. 

McAlpine (1906, p. 200) records this rust as occurring in Australia on 
the same host. 

(^.) Aectdinm tnonocystis Berk., FI. N.Z.. vol 2, p. 196, 1855. 

Host: PhyUachne Ccienaoi Berggr. (=s Helophyllvw Colenaoi Hook. f.). 
McAlpine (1906, p. 197) states that this is common on Ahrotanella 
forsterio^es Hook. f. in the vicinity of Hobart, and doubts the determination 
of the host as given above ; he claims that it is scarcely likely that the 
same species would occur on hosts belonging to the Compositae and Can- 
dolleaccae (= Stylidieae). Mr. Rod way, Government Botanist, Hobart, 
has written to me to the same effect ; he believes that the species was in 
error stated to have been colh^cted in New Zealand, and was really collected 
in Tasmania. Although Ahrotanella occurs in New Zealand, all the species 
are endemic ; so that the matter must remain at issue until the original 
host is correctly determined. 

(A.) IJredo Acadae Cke., Grew, vol. 19, p. .3, 1890. 

Host : Acacia sp. 

The description is too incomplete for determination, but it will doubtless 
prove to be a species of Uromycladinm. 

(i.) Uredo antarctica Berk., FL Antarct., p. 176, 1847. 

Host : Lvzula crinita Hook. f. The host is confined to the Auckland 
and Campbell Islands. 

(j.) Aeddium Discariae (yke., Grer„ vol. 14, p. 89. 1886. 

This form belongs to the cycle ol Vromycen Discariae G. H. Cunn. 


APPENDIX : FUNOI PARASITIC UPON THE UREDINALES. 

In the past numerous fungi belonging to the following genera have been 
recorded as parasitizing the various spore-forms of the Uredinales 

Phycomycetes : Ol^ium (= Olipuliella). 

Asoomyoetes : MycosphaereUa (= Sphaerella). 

Fungi Imperfecti : Sphaeropsidales — Phyllosticta ; Aacockyfa ; Darlura. 

Hyphorayoetes— Cladcaporium ; Fuaarium ; Fusmna ; Macroaporimn ; 

Ooapora; Ramulaiia; Tuhercuhna. 

Doubtless many of these will later prove to be merely saprophytic, 
their contiguity with a rust upon the same host-plant leading to the belief 
that they were parasitic upon the rust. 

So far only the two species described below have been collected in New 
Zealand; Darluca is exceedingly common, especially on the uredosori of 
many of our rusts, but Tuberculina has been collected once only. Both 
species are included under the Fungi Imperfecti, the former belonging 
to the Sphaeropsidales (Sphaerioidaceae-Hyalodidymae), the latter to the 
Hyphomycetes (Tuberculariaceae-Amerosporae). 

Darluca Tastagne. 

Cast., Cat. PI. Mua. Suppl, p. 53, 1851. 

Pycnidia free, supetficial, depressed, or conico-globose, obsolctely papil- 
late, ostiolate, black; context of closely-woven thick-walled coloured 
hyphae. Spores (conidia) l-septate, hyaline, elliptic-oblong or fusoid, 
muticate ; borne singly on simple unbranched pedicels. 
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Habitat : Parasitic n])on the spermogones, aeeidia, urerlosori, and 
telcutosori of numerous Uredinales ; saprophytic upon the leaves of de- 
ciduous plants. 

Distribution : Europe ; North and South America ; Africa ; Ceylon ; 
Japan ; Australia. 

Although eight species have been described, only one has been collected 
here. It is probable that many of these so-called spc'cies are but variable 
forms of D. Filum, as in many instances they appear to have been erected 
on slight differences in the size of the spores, a character too variable to 
be considered specific ; for, as is shown below, in D. Filnm alone the spores 
on different hosts range in length from 10 to I8nimm. ; furthermore, this 
variation may be seen in the s])ores from a single pycnidium. 


1. Darluca Filum (lastagne. 


(Text-fig. 126, and Plat.c 2, fig. 5.) 

llredinales. 


Cast., J.c. 


Sphturia Filnm Btv.-Berti., Bcnih, Stirjh rar iSic» Manip,, vol. 3, p. 12, 1816. 

Phoma Filnm Fr., SysU Myc.^ vol. 2, p. 547, 1823. 

Pycnidia superficial or immersed, scattered or gregarious, conico- 
globose, elliptical, obovate, or depressed-globose, 90 120 X 60-UX) mmm. 
diam., ostiolate, smooth, black, (^onidia 1 -septate, hyaline, fusoid, smooth, 
10-18 X 3-6 mmm., slightly or not constricted at the septum, muticate. 

Habitat : Parasitic u])ou the spores of the following species : Uromyces 
otakou G. H. Cunn. (II) ; U. Pohjyom Fcl. (II) ; Umnycladium alphmm 
McAlp. (II) ; Urom. notabxk McAlp. (II) ; Urom. Tepperiamm (Sacc.) 
McAlp. (Ill); Puccinin Cancis Schroet. (II, 111); P, Chrymnfhemi Roze 
(II); P, Ooprosime Cke. (Ill); P, Elymi Westnd. (II); P. Hoheriae 
Wakef. (Ill) ; P. Hyiltocotylcs Cke. (II) ; P. juncophila Cke. et Mass. (II) ; 
P, Mormoni McAlp. (II); P, PlagmnUd McAlp. (HI); P, Poanm Niels. 
(II); P, pulvernlenta Grev. (II); P. punctata Link. (H) ; P. whakatipti 
G. H. Cunn. (11) ; P. Unciniarum Diet, et Neg. (II, III) ; Phragmidxnm 
mvae-zelandtae G. H. Cunn. (I) ; Phr, Pvtentillae P. Karst. (I, II) ; 


Pi^Air, 1. 

Fia. 1. — Pkragmtdium Acatnae O. H. (Hum. Caeomata and tcleutosori from Acaena 
mierophylla Hook. f. Arrows jioint to the minute toleutosori. 

Flo. *1,-—Phrf%gm\d\um not'tie-zrltmdiae G. H. Cunn. Teloutosori from Acaena novae- 
zdandiae T. Kirk. 

Fio. 3. ’Phragmidium PoientiUac P. Karst. Tcleutosori on Acaena Sanguieorbae Vahl. 

Fig. 4. -Hamaspora arutttMiina Syd. Teieutosori on Rulms australis Font. f. Note 
the long and much-entwined fibrils. Arrow points to sori from which the 
fibrils have disap)»cared. 

Flo. 5. — Miksina Histiopteridis G. H. Cunn. Uredosori on Histiopteris inoisa 
(Thunb.) J. Sm. The white spots consist of numerous uredospores which 
have exuded from the immersed peridia. 

Fig. 0. — Mdampsora Lin I Desniaz. Teieutosori on Linum mont)gynum Font. 

Fig. 7. — Aecidium MtlUri G. H. Cunn. on Aristoielia ssrrata (Forst.) Oliver. 

Fig. 8. — Aecidium ilanunculacearim 1K.\ on Ranunculus Lyallii Hook. f. 

Fig. 9.— Aecidium hupiro G. H. Cunn. on Coprosma Joeiidisaitna Font. 

Fig. 10.— Aecidium kotchai G. H. Cunn. on Edwardna UkapUra (J. Mill.) Oliver. Photo 
by £. Bruce Levy. 

Fig. 11. — Aecidium Myopori G. H. Cunn. on Myoporum lastum Foist, f. 

Natural size. All photographs, with the exception of fig. 10, by the writer. 
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Aecidiutn olatfense Linds. ; A. Ranunculacearum D(y. ; Vredo Dinnellae 
Diet. ; U. karetn G. H. Cunn. ; V. Phnrmii G. H. Cunn. ; U. Scirpi-nodoni 
McAlp. ; U. toetoe 6. H. (^unn. 

Distribution: Euroi)e ; North and South America; (Vylon; Japan; 
Africa ; Australia. 

From the foregoing it will be seen that in New Zealand this specie^; has 
been collected on aecidia, caeomata, uredosori, and teleutosori. 

The mycelium ramifies through the sori and appears to plasmolyze and 
disintegrate those spores with which the hyphae come in contact; in cer- 
tain sori, indeed, it is difficult to obtain any unaffected spores. Generally 
the pycnidia are superficial and easily seen, but in certain cases, particularly 
when they are parasitic upon aecidia, they an* almost competely immersed, 
and their presence noted only when sections of the a**cidia are examined. 
Saccardo (SylL Fnnij., vol. 3, j). 410, 1884) states that the spores have on 
either end a few fine bristles ; I have failed to observe these, although I 
have examined numerous microtome sections of pycnidia of all ages. So 
common are the pycnidia on certain species that tlu*y have frequently been 
mistaken for spermogones, and described as such. 


Tubkroulina Saccardo. 

Sacc., Mich., vol. 2, p. 34, 1880. 

(Ji^dinula Speg., Altai. Svc. (Uentif. Argent., p. 213, 1880. (Jordalia Gobi, 
J/e/w. Arad. Itnp. Sri. St^ Peter Aurg, vol. 32, p. 13, 1885. 

Sporodochia plane or flattened-discoid, pulverulent, formed of closely 
compacted upright conidiophores, which are simple and unbranched. 
Spores (conidia) inivite, unicellular, hyaline, smooth, subglobose. 

Habitat: Parasitic upon the aecidia, uredosori, and teleutosori of 
Uredinales. 


Platk 2. 

Fig. 1. — Aecidiutn Macrodonlae U. H. (Junn. on Olearia tnarriHlonta Baker. 

Fig. 2. — Aecidium Celml^tae-dn/rohne U. 11. Ouiiti. on ('elmiaia discolor Hook. f. 

Fig. 3. — Aeridium Celmiatae-petiolcUae G. H. Cunn. on Celmiaia petiolata Hook. f. The 
aecidia arc covert by the t omentum of the leaf, and in tho photograph 
appear as slightly-raiHcd linoar bliRterR, principally to the right of the 
midrib. 

Fig. 4. — Aecuiium ('elmiaim-Peiriei G. H. C’unn. on ('elnuaia Pelriei Cheenem. On 
the right of tho midrib the groups of aeoidia are covered by the tomentum, 
on the loft the tomentum has been stripped oil and the distorted peridia 
and apore-masses exposed. 

Fig. 5. — Darluca Filuin Cost, on Uredo Srirpi-nodoai McAIp. Uredosori on the left, 
parasitized sori on the right. 

Fig. 6 . — Vredo aonthtandicua G. H. Cunn* on Olearia anguatifolia Hook. f. Note the 
oharacteristio epiphyllous, bulJate, scattered sori. 

Fig. 7. — Puccinia lutmua G. H, Cunn. Aecidia on AnimUtine flUfolia (Hook, f.) 
Cookayne and I.4iing. 

Fig. 8. — TubercuUna persicina Saoo. on Aecidiutn otagenae Linds. Note the flattened 
sporodochia surrounded by the ruptured epidermis. 

Fig. 9 . — CoUosporium Fuehaiae Cke. Uredosori on leaves of seedlings of Furhaia 
excorticata (Font, f.) L. f. 

Natural size. Photographs by the a liter. All photographs are taken from dried 

herbarium material. 
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Distribution : Eiirop ; South America. 

Although twenty species have been described, I doubt whether more 
than a third of this number are valid, as, judging from the published 
descriptions, most appear to have been separated on host 'distinctions 
alone. 


1. Tuberculina persicina Saccardo. (Text* fig. 127, and Plate 2, fig. 8.) 

Sacc., Funq. IfaL, tab. 964, 1881. 

Tubefculatia persicina Ditm., fiiurw, Deutsch, Fl.t voJ. 1, p. 99, 1817. Caeoma 
Jallax (’da., /ron., vol. 5, p. 49, 1842. Urtdtt Hlirnui Rob., in Desin., 
Ann, Sci, Nat., ser. 8. vol 3, p. 11. 1847. Cordalia persicina Qobi, 
}fem, Arad. Sri. Imp. St. Petersburg, vol. 32. p. 18, 1885. 

Sporodochia discoid. 0*1 1*25 min. diam., immersed, surface alone 
showing, pulverulent, consisting of closely compacted tinted hyphae, 
25-80 miiiin. long, 2 5 nimm. thick. Conidia unicellular, globose, or 
shortly elliptical, 7-14mniin. diam., cpispore smooth, tinted dingy-violet 
or violet-brown. I minm. thick. 

Habitat ; Parasitic upon Aecidwm otaqense Linds, on Clematis Coleiisoi 
Hook. f. Miramar (Wellington), 20m., J. W. Bird! 6 Nov., 1920. 

Distribution : Euro]ie. 

This fungus is con.spicuous owing to the j)Owdery nature of the spore- 
masses, and the purple colour of the spores and sporodochia. These are 
piano-discoid in shape, and arc surrounded by the ruptured epidermis and 
partly disintegrated peridia of the aecidia : the conidiophores are closely 
packed together, and somewhat resemble the hymenium of Bterettm or some 
similar Basidiomycete. On their apices are borne the spores, which, owing 
to the method of production, fre<juently occur in chains. 

In the specimens at hand the parasite is seen frequently to infect the 
aecidia before they appear on the surface —i.e., before they dehisce — as 
when sections are examined aecidia in different stages of development 
may be seen in all stages of infection. But by far the greater number of 
parasitized aecidia appear to have been infected after they have expanded, 
since the sporidochia of the parasite are frequently seen to be partially 
surrounded by portions of the revolut^* margins, which give a very ragged 
appearance to the shoots of Clematis upon which the aecidia are located. 

Considerable confusion has arisen in the past as to the systematic position 
of Tithercnlim, and in many systematic papers it has been placed under 
the Ustilaginaceae ; in fact, certain authors state that on germination 
the spores give rise to promycelia [basidia] bearing sickle-shaped conidia 
[basidiospores]. This is not the case, however, for I have germinated the 
spores and find they produce long and slender hyphae. 

I have little doubt but that the so-called aecidium described and figured 
by Plowright (1899, p. 161) as occurring in the cycle of Puednia Vincae 
Berk, is this species. He s^tes that the spores are finely echinulate ; but 
Grove (1913, p. 177), in a discussion of this so-called aecidium, states that 
they are smooth. Grove states that the organism in question is not an 
aecidum, and suggests that it may be a parasite ; his description agrees 
closely with T. persicim, differing only in colour, which is stated to be 
dark-brown with a greyish bloom. Grove also mentions that both Sydow 
(1904, p. 338) and Fischer (1904, p. 167) considered the sporidochia on 
Puednia Vincae to be primary uredosori. 
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It is worthy of mention that the larva of a dipterous insect, Ceddomyia 
uredinicola. also parasitizes the spores of many of our species of UrottiyceSy 
Pucdnia^ &c. The larva is about 3 mm. in length, and is conspicuous 
on account of its bright reddish^orange colour. It feeds only on the 
spores. 


lATlN DIAGNOSES OF NEW SPECIES AND FORM -SPEC IES. 

The following diagnoses are arranged in order of genera as they a])p<*ar 
in this paper, but the species under each genus are arranged in alphatietirul 
order. 


1. Phragxnidium Acaenae sp. nov. (Fig. 9.3.) Rosueeae. 

0. Sperniaguniis amphigenis, sparsis, raris, conicis, subfiavis. 

1. Caeomatiis hypophyllis, raris, rotundis, 0-5 1 nirn. latis, vel elliptiris 
et 3 mm. longis, pulvinatis, pulverulentibiis, flavis ; hyalino, clavatis para- 
physia cinctis. (Vomatosporis globosis. obovatis, vel elliptieis, 18 28 X 
16-29 muiin. ; episporio hyalino. minute tenuiter echinulato, 1-1*5 mmni. 
crasso, contentu flavo. vacuolato. 

III. Soris teleutosporiferis hypophyllis, caulicolis, sparsis. raris, rotundis, 
0*l-0*5 mm. latis, primuin compactis et pulvinatis, demum pulverulentibus, 
splendidis-nigris, nudis, sons cum paucis sporis. Teleutosporis 4 7-ce11ulo, 
communiter 6, longis - cyhndricis, 50 95 X 20 25 mmm. ; apice rustiei* 
acuminate, vel rotundato, leniter ad non incrassato, saepe papillatu hyalino, 
ad 10 mmm. longis, basi rotundato, apice et basi saepe necne atUmiiatis ; 
ad septa leniter necne constrictis ; epis^iorio castaneo, 3-4 mmm. crasso, 
raro hyalino verrucoso; jiedicello persistento, hyalino apice tincto, fistuloso, 
ad 50 mmm. longo, 5-9 mmm. crasso, ad basim 20 mmm. inflato, verru- 
culoso, foramine gcrininis ad cellulo 2 3, conspicuo. 

Hab. : In foliis vivis et p(‘tiolibus Acaenae microjthyUae Hook. f. 
Horto Botanico, Gon*, Southland, New Zc*aland. E. B. Levy. 


2. Phragmidium novae-zelandiae sp. nov. (Fig. 92.) 

0. Spermagoniis Phr. Acaenae similibus. 

1. Caeomatiis PAf. ilcoewac similibus. 

111. Soris teleutosporiferis hypophyllis, sparsis, elliptieis ad 3 mm. 
longis, pulvinatis, primum pulverulentibus, demum in solide catervis 
oonglutinaris, pallidis glauco-nigris, nudis, sporis niimerosis in soris. 
Teleutosporis 4-8-cellulo, communiter 6-7, oblongis-cylindricis, 65-118 X 
18-24 mmm. ; apice acuminate, raro rotundato, leniter necne crassato, 
in papillo apice cellulo episporio continuato, tineto, in sumiaa hyalino, 
8 mmm. longo, basi rotundato vcl leviter attenuato ; ad septa non eon- 
strictis ; episporio fusco-nigris, 4-6 mmm. crasso, rust ice solide verrucoso ; 
pedicello persistente, hyalino apice tincto, ad 100 mmm. longo, 4-6 mmni. 
crasso, basim leniter necne inflato, verruculoso ; foramine germinis ad 
cellulo 2-4, conspicuo. 

Hab. : In foliis vivis Acaenae novae-zelandiae T. Kirk. Queenstown, 
Otago, New Zealand. W. D. Reid. 
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3. Phragmidium subsimile sp. nov. (Fig. 90.) 

0. Spormagoiiiis liypophyllis, sparsis, raris, Havidulis. 

1. Caeoinatiis hypophyllis, sparsis, raris, rotundia, ad 0*5-3 mm. latis, 
pulvrrulentibus, flavia ; paraphyaibus hyaliuis iucurvatia clavatia cinctis. 
( Womatoaporia aubglobosis, 18 -22 mmm. latia ; opiaporio hyalino, aolide 
O'liuitcT vcrrucoao. 1*5 2 mimn. craaao. eontentu vacuolato, luteo. 

IT I. Soria teloutusporiforia liypophyllia, raria, (dlipticis, ad 2 mm. longia, 
pulvtTulentibus, glauco-nigris. in aona aporia niimeroaia. Teleutoaporis 
f) 7-colIulo, comiminiter 0. oblongo-tondia, 57-70 x 22 30 inrnm. ; apice 
rotuudato, non incraaaato, aaopo prominonte tincto papilloso coronato, 
ad mmm. longia, baai rotundato, baai vol apicp fortiter attonuato ; 
ad septa non constrictia ; opiaporio raataneo, 3^5 mmm. oraaao. sparao 
ruati(*(‘que vernicoao ; |K‘dioeIlo iMTsiatcmte. hyalino, apire tincto, craaso, 
ad lOOmmrn. longia, 6 10 mmm. craaao, fiatuloao, baai 18 mmm. inflato, 
verruculoao ; foramine germinis ad ctdlulo 2 3, obacuro. 

Hab. : In foliia vivia Acaemie SatufHisorhfe Vahl. et A. Sanguisorbiif 
Vahl. var. pilosae T. Kirk. QiitMmatown, Otago, N(*w Zealand. 650 m. 
ir. D. Reid, 


4. Milesina Histiopteridis sp. nov. (Fig. 101.) Polypodiaceae. 

II. Uredoaoria hypophyllia, raria vel in linearis catervia, inlercoatalibua, 
ad 15 mm, longia, in maaculia inaecj^ualia discoloratis, 0*25-0*5 mm. latia, 
rotundia, bullatis, epidermide tectia, apicale aperto. Peridiis piano- 
globoaia, oatiolatia, obovatia hyalinarum cellularum compoaitia, oellulo 
exterioro aolide verniculoao. T/redosporia obovatia, ellipticis vel poly- 
goniis, 18 26 x 14 18 mmm. ; episporio hyaliiio, tenuiter verruculoao, 
0*75 - 1 mmm. erasso, eontentu hyalino, vacuolato ; foraminis germinia 
obacuro. 

Til. Incognitis. 

Hab. : In foliia vivia Histhptendis iitcisae (Thunb.) J. Sm. Kelburn 
Wellington, New Zealand. R. H, Atkinson, G, H. C. 

5. Aecidium Celmisiae-discoloris forma ap. nov. (Fig. 111.) 

Compoaitae. 

0. Spermagoniis raria, sparais, epiphyllia, immerais. 

1. Aecidiia amphigeniis, praecipue e|)iphyllia, flavia, raris vel parvis 
catervia. Peridiis cylimlricis, erumpentibus, super auperficiem exstitis ad 
I mm., 0*1 mm. latia, marginibus iucurvatia, primum dentatis demum 
profunde laccratia, albia. Aecidioaporis subgloboaia, ellipticis vel obovatia, 
36-42 X 28-34 mmm. ; episporio hyalino, solide decidius tuberculis tecto 
3 mmm. crasso, eontentu flavido, granuloao. 

Hab. : In foliia vivia Celmisiae discoloris Hook, f., Sinclairii Hook, f., 
ct C, prorepentis I’etric*. Tooth Peaks, Otago, New Zealand. W. D. Reid, 


6. Aecidium Celmisiae-petiolatae forma ap. nov. (Fig. 110.) 

0. Incognitis. 

1. Aecidiis hypNophyllia, in maculia diaooloris, raria vel parvia eater- 
vis, flavia. Peri^is plano-globosia, 0*25 mm. latia, immersia, marginibus 
iucurvatia, hyalinis, tomento denao folii tectis. Aecidiosporia polygoniis, 
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ellipticifl vel obovatis. 27-45 X 20-26 nniiin. ; episjwrio hyalino, solide 
subtiliter verruculoso, 1 4 *5 iiimm. crasso. content u grannloso, liiteo. 

Hab. : In foliis vivis Celmisiae petiolatae Hook. f. Arthur’s Pass, Canter- 
bury, New Zealand, 1,000 m. E. U. Atkinson, 

7. Aecidium Celmisiae-Petriei forma sp. nov. (Fig. 112.) 

0. Spermagouiis sparsis, raris. 

T. Aecidiis hypophyllis. in linearibus catervis, in niacuJis discoloratis, 
et bullatis infra tomentum folii diu tectis. Peridiis eylindrieis, 0*25 mm. 
latis, toniento premente distortis, marginibus incurvatis, profundis lace- 
ratis, albis. Aecidiosporis longis ellipticia vel obovatia-ellipticis, 36-52 ^ 
20-25 mniiu. ; opisporio hyalino, cum solide deeiduo tuberculo tccto, 
2 mmm. crasso, contentu granuloso, luteo. 

Hab. : In foliis vivis Celtnisiae Petriei Cheeaeinan. Lake Harris track, 
Otago, New Zealand, l,l(K)in, W, D. Reul. 

8. Aecidium hupiro forma sp. nov. (Fig. 109.) Rubiaceae. 

0. iSpi^rmagoniis amphigeniis, immersis. ad aecidiis immixtis. 

1. Aecidiis hypophyllis, in catervis inaequalibus, in maeulis discoloratis 
liiteis. Peridiis erunijM'ntibus, eylindrieis, 1 inni. altLs, 0*5 nun. latis, inar- 
ginibus erectis, non revolutis, laoeratis, luteis. A<*cidios|)uri8 polygoniis vel 
ellipticis, 42-50 x 34-40 mmm. ; episporio hyalino, solide rustice verru- 
culoso, 2 2‘5 mmm. crasso, contentu rustice granuloso. lut«‘o. 

Hab. : In foliis vivis et petiolibusqiie Coprosmw foetidis,siniae Forst. 
Alpha Hut, Mount Hector, Wellington, New Zealand, 1,7(K) m. //. Haniillon, 
J. G. Mgers. 

9. Aecidium kowhai forma sp. nov. (Fig. 104.) Leguminosae. 

0. Incognitis. 

1. Aecidiis caulicolis, in catiTvis longis, in tuinerosis fusifurmibus, 
ad 7 cm. longis, magnis fastigiatis distortionibus factis luteis. Peridiis 
cupulatis, breviter erumpentibus, 0*25 mm. altis, 0*5 mm. latis, pateris 
subtilitef revolutus, laceratis demura erosis. tinctis luteis. Aecidiosporis 
polygoniis vel ellipticis, 27-32 X 18 21 mmm. ; ejiisporio hyalino, solide 
subtiliter verruculoso, 1 mmm. crasso, contentu granuloso, luteo. 

Hab. : In caulibusque Edward siae tetrapterae (J. Mill.) Oliver. Bright- 
water, Nelson, New Zealand, 200 in. C, Nash, W. C. Hgde, G. //. (\ 

10. Aecidium Macrodontae forma sp. nov. (Fig. 108.) Compositae. 

0. Spermagoniis amphigeniis, praecipue epiphyllis, sparsis, aecidiis im- 
mixtis. 

1. Aecidiis hypophyllis et {x^tiolicolis, in catervis inaequalibus, ad 10 mm. 
longis, in maeulis discoloratis distortionibus, luteis. Peridiis immersis, 
0*l-0*2 mm. latis, marginibus incurvatis, dentatis. albis. Aecidiosporis 
polygoniis ellipticis vel obovatis, 26-37 X 18- 24 mmm. ; episporio hyalino, 
solide rustice verruculoso, 1 mmm. crasso, contentu luteo, granuloso. 

Hab. : In foliis vivis et petiolibusque Oleariae macrodontae Baker. 
The track, Clinton Valley, Otago, New Zealand. E. H. Atkinson. 
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IJ. Aecidium Milleri forma «p. nov. (Fig, 106.) Tiliaceae. 

0. Incognitis. 

1. Aeciciiis hypophyllis, in catervw minutisque raris, 3-6 in cat^rvis, 
in maculis pallidis, luteis. Poridiis cupnlatis, erumpentibus, 0*25 mni. 
latis, murginibna oreetu, non rrvolutia, subtiliter deutatis, albia. Aecidio- 
sporis subglo]x)Mi8 vel polygoniis, 2<>-26 X 17-23 mnini. ; episporio hyalino, 
Holide subtiliter verruculoso, 1 inmni. erasso, contentu luteo, vacuolato. 

Hab. : In fuliis vivia Arisloteliae serralne (Forst.) Oliver. Pokaka, Wai- 
marino County, New Zt^aland, 800 m. D, Miller. 

12. Aecidium Myopori forma sp. nov. (Fig. 106.) Myoporaceae. 

0. Incognitis. 

1. Aeeidiis euulicoliia, truncicoliis et petiolicolis, in looia inflatis fusi- 
foriuibus, ad 15 cm. longia, in catervia linearibus, aurantiacis. Peridiis 
onimixMitibuH, cylindricis, super superficiem exatitia ad 4 mm., 1 mm. latis, 
marginibus subtiliter ex]»ansia non revolutis, profunde inaequalibua luce- 
ratis, tiiictia aurantiacis, derauin albia. Af‘cidiosporia obovatis, clliptieia, 
l)olygomis, ram lacrimiformibus, 21-45 X 17-20 mmm.; episporio hyalino, 
subtiliter solide verruculoso, I mmin. erasso, contentu rubescente-luteo, 
foramiiie germinis obscuro. 

Hab. : In oaulibusque, truuci, et jN^tiolibusqiie Myopori laeti Forst. f. 
Palmerston North, Wellington, New Zc^aland, 250 m. G.II.C, 

13. Uredo Crinitae forma sp. nov. (Fig. 114.) Gramineae. 

11. Soria uredoaporiferia aiiiphigeniia, in maculis diacoloratia, raris, 
raro confluentibus, ellipticia, 1 mm. longia, rubeacento-aurautiacis, pulveru- 
lentibua, rupta t'pidermide cinctis. Uredoaporis globosis vel aubglobosia, 
38-41 inmm. latia ; epia()orio hyalino, solide subtiliter echinulato, 1 nimin. 
erasso, contentu aurantiaco, granuloso ; foraminibus germinis raris, numerosis 
(12 18), eonapieuis ; numerosis liyalinis, eapitatis paraphyaibua immixtis. 

Hab. : In foliis vivia Dichehchnitiis crimtae (Forst. f.) Hook. f. Akaroa, 
Banks Peninsula, Canterbury, New Zealand. W. D. Reul. 

14. Uredo karetu forma sp. nov. (Fig. 115.) 

II. Soria uredoaporiferia liyjwphyllis, in maeuhs fuacia, linearibus, 
raro confliientibua, pulverulentibus, 1 mm. longia, luteo - aurantiacis, 
rupta epidermide cipetia. Uredo8i)oria subgloboais vel obovatis, 34-46 X 
30 -35 inmm. ; eiusporio pallido-luteo, leniter subtiliter echinulato, 2-2*6 mmm. 
erasso, contentu luteo, granuloso ; foraminibus germinis raris, numerosis 
(8-12), obscuris. 

Hab. : In foliis vivia Hierochhidis redolenlis (Forst. f.) R. Br. Sea-level, 
Bluff, Southland, New Zealand. W, D. Reid. 

16. Uredo Phormii forma sp. nov. (Fig. 118.) Liliaceae. 

II. Soria uredoa)ioriferi8 hyi)opliy]lia, in maculis discoloratis, raris vel 
in catervis irregularibus, ellipticis, 1 mm. longis, aut confluentibus vel 6 mm. 
longia, ferrugineia, bullatis, pulverulentibus, rupta epidermide cinctis et 
partim tectis. Uredoaporis obovatis, ellipticis vel subgloboais, 21-30 X 
17-22 mmm. ; epi8|K)rio flavo-brunneo, rustice raro echinulato, 2*6-3 mmm. 
erasso, cont^mtu brunneo, granuloso ; foraminibus germinis raris, 3-6, com- 
muniter 3, conspicuis. 

Hab. : In foliis vivis Phormii tenacis Forst. et P. Colensoi Hook. f. 
Tokaanu-Waiouru Road, Taupo, New Zealand, 800 m. E. H. Atkinson, 
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16. Uredo southlandicus forma Bp. nov. (Fig. 122.) Coiiipositae. 

II. Sons uredosporiforift epipkylli, raria, rotundatia, 1 2 mm. latis, 
bullatis, flavo-brunneia, toctia. lJredo8i)ori8 aiibgloboaia vel ellipticis, 
28-36 X 24-28 mmm. ; ^^piaporio hyaline, ruatict* raro echinulato, 4-5 mmiii. 
craaao, contentu granuloso, aurantiaco ; foramiue gemiinia non conapicno. 

Hab. : In foliia vivia Oleariae anguatifoUae Hook. f. Sea*l(»vt*l, Bluff, 
Southland, New Zealand. L. Cockayne, 

17. Uredo toetoe forma ap. nov. (Fig. 113.) (Iramineat*. 

II. Soria uredoaporiferia liypophyllia, raria, in maculiH discoloratia, ellij)- 
ticia, 0*5-1 mm. lati», aut confluentibus ad 4 mm. longia, rubro-brunneia. 
Bubtiliter denae echinulato, 1*6 - 2 mmm. crasao, contentu granuloHO, 
brunneis ; foraminc gemiinia raria, 7-12, conapicuo, papillate. 

Hab. : In foliia vivia Amndinia conspiciiae Forat. f. Sandhilla, Levin. 
Wellington, New Zealand, 16 ni. E. H, Atkinson, H, C. 

18. Uredo tupare forma sp. nov. (Fig. 123.) 

II. Soria utedosporiferia hyixjphyllib, raria, in marulia pallidia, rotundatia, 
1 mm. latia, aurantiacia, pulverulentibua, dm tomento folii tectia. Uanlo- 
aporia obovatia vel ellipticia, 40 55 X 25-31 mmm. ; epiatiorio hyaline, 
denae minuteque echinulato, 1*6 - 2 mmm. crasao, contentu granuloao, 
luteo ; foraminibua germinia raria, 6 8, obacuria. 

Hab. : In foliia vivia Oleariae Colensoi Hook. f. Mount WaioiK‘hu, 
Wellington, New Zealand, 1,700 m. G, H, (\ 

19. Uredo wharanui forma ap. nov. (Fig. 124.) Oompoaitae. 

II. Soria uredoaporiferis liypophyllia, in inaculis pallidia, rotundatia, 
I mm. latia, bullatia, rubro-aurantiacia, pulverulentibua diu tomento folii 
tectia. Uredoaporia ellipticia vel obovatia, 36 55 X 26-34 mmm. ; epiaiKirio 
hyaline, aparae ruatice echinulato, 2 2*5 mmm. crasao, contentu granuloao, 
rubro>aurantiaoo ; foraminc germinia non conapicuo. 

Hab. : In foliia vivia Olexiriae insiqnis Hook. f. Woodside Creek, 
Wharanui, Marlborough, New Zealand. E, H, Atkinson. 

LITERATURE CITED. 

Arthur, J. C., 1006. EesitUaU Scitmtifiques du Congris JnternaEonal de Botanique 
Vienne. 

1007. North Atnerican Flora, Uredinales, vol, 7. New York. 

CREsaSMAir, T. F., 1006. Manned of the New Zealand Flora. Wellington. 

Db Bary, a., 1866. Neue Untem u. d. Uredineen . • . Monatsber. d. Kon, .ikad. 
der Wins. Berlin., p. 16. 

DnmcL, P., 1000. In Engler A Prautl, Natuerliche Pflamenfamilien, 1 Leipzig. 
FiaoHBR, Ed., 1004. Die Uredineen der Schweiz. Berne. 

Grovr, W. B., 1913. The British Riiet Fungi. Cambridge. 

Ito, S.> 1009. On the Uredineae paraeitic on the Japanese Gramineae, Jour. CoU. 

Agr. Tohuku Imp. University. Sapporo. 

MoAlpinr, D., 1006. The Busts of Auslralta, Melbourne. 

Plowrioht, C. B., 1880. A Monograph of the British Uredineae and Ustilagineae. 
London. 

1890. OardeneFs Chronicle, vol. 8, p. 41. London. 

Ramsbottom, J., 1018. Notes on the Nomenclature of Some Ru^ts, Trans. Bril. Myc. 
3oe., vol. 4 , pp. 331-42. 

Sydow, P. and H., IAh. Monographia Uredinearum sen Speoierum Omnium ad hanc 
usque diem Descriptio el Aaumhratio Systematica, Pucoinia. Leipsig. 



56 


Traniiictiom. 


( OMBINEI) HOST AND FUNGUS INDEX. 

Synonyms are in italics ; families in small capitals. The pagcommber 
on which a description of a species, genus, or family occurs, or where a 
host of such a species is recorded, appears in italics ; incidental references 
are in ordinary roman tyi)c ; Latin diagnoses are in brackets. An astt*risk 
preceding a page-number indicates that an illustrati«m of the species in 
question will be ifound on that paiie. 


Abies Pnjti*9 

pertiiiata DU. .. . . ‘iO 

Abrotanella 

f(»rMteri<»idfts Hook. /. . . 47 

Acac'ia . . . . .47 

A<'aena L. 20 

microphylla Hook. /. . . . . 1H 

novao-zelaiiditto T. Khk 20 

ivir. pallida T. Kirk . . . . 20 

ovina ..20 

Sanguisorbae Vahl. . . /.9 , 21 

vof. piluNa T, Kirk .. 21 

Aecidium Per a. . . J2 

Aiiisotomefi Ketch, .. 40 


UelmiRiae'diamloriH H. 11, Cunn. 

33, 37, ♦30, (52) 

( 'elmisiae-petiolatae U. //. Cunn. 

.33, 37, *39, (52) 
(‘eliyiiaiae-Petriei (1. H, Punn. 

33, 37, 38, *39. (53) 


l)i«carioe (’ke. . . . . .. 47 

difisemiimtum Berk. . . 27, 47 

hupiro G. //. Cunn. 33, 30, *30, (53) 

kowhai G. H. Cmtn. 33, 35, *39. (,33) 

lAtriciti Kleb. . . . . . . 29 

Maerodontae G. H. Ginni. 

3.3, 3S, *39. (.33) 
Milleri G. H. Umw//. 33, 35, *39, (54) 
munocystis Berk. . . .. 47 

MyoiK)ri G. H. Cumt. 33, 35, *39, (54) 
Oloariao McAIp. . . 40 

otagense Linds. . . 33, *39, 50 

Plantaginis-variae McAfjj. .33, *36, 39 
Ranuneulacearum JJ(\ . . 33, 34, *39 

Angelica L. . . . . . . 0 

geniculata Hewk. f. ..46 

Anihotume . . > . . . 0 

filifolia (Hook, f.) Cfjckayue. and 
Laing . . . . . . 4 

Haastii (h\ v. M.) Cockayne and 
Jjaing .. . . 4 

latifoiia Hook. f. . . ..43 

Aregma Ft. .. ..14 

Aristotelia 

racemosa (A. Uunn.) Hook. f. . . 35 

Horn^tik (Forst.) Oliver .. ..35 

Arundo 

conspicua Forsl, f, . . ..41 

Aaperiua 

^rpuailla Hook, f, ..7 

Azorella 

trifoliata Benik. el Hook. . . 40 

iletula L, 

alba i.. 29 

Bbtulacjus . . . . . . 29 

Bubakia Arth. . . . . . . 20 


Caeoina 

Pmn-. 
2(1. .12 

PolentilUu Sohlect. 

p. 19 

Uamcanclaceac .. 

8 

UANUOLLACKAJi: .. 

47 

( *ecidoin>da 

uredini(‘ola 

.. 51 

Uelmisia Cass, 

coriarea (Forst. /.) Hook. f. 

,V 

discolor Hook, ]. 

.. 37 

Hookeri Corkaytie 

9 

longifolia ('ass. 

9 

mr. alpina T. Kirk 

9 

potiolatu Htx)k. f. 

.. 37 

IVtriei Cheesem. 

38 

pmit^pens Petrie 

37 

Smclaini Hook. f. 

. 37 

(llJfiNOPOntACKAK 

4.3 

UliryscqiHora Lagerh. 

. . 25 

( 'lematis 

.. 50 

Colomoi Htx)k. f. 
hoxasopala D(\ 

.. 33 

. . 33 

indiviMa \V Hid, 

.. 33 

(''OLKOSroKlACKAE 

25, 20. 40 

Culcosporiuin Lev, 

Kuchsiae ('kt. . . 

25, 32 

*23. 25 

UOMPOSITAK 

8, 37. 44. 47 

Uopnmma 

foetidissima Forsl, 

.. 37 

Cordalia Gt)bi 

.. 49 

Cronabtiackae . . 

20,40 

Uronartium Fr, . . 

.. 32 

CyI'EKAGEAB 

.. 42 

Darliica Cast. 

.. 47 

Filum ('ast 

42, *4.3, 48 

Deyeuxia 

Forster! Kunth. 

2 

Dianclla 

intermedia Etidl, 

.. 42 

Dichelaphne 

crinita (Forsl. /.) Hook, f. 

.. 41 

EarUa Arth. 

., 14 

Edwardsia 

tetraptera (J, MiU.) Oliver 

.. 35 

Epilobium 

puhem A, Kirh, 

.. 30 

Epilea Fr. 

.. 14 

Erannium Bon. . . 

.. 25 

Kuphraaia 

cuneata Forsl, .. 

.. 6 

Filicalics 

.. 31 

Fuchsia 

exeorticata (Forsl, /,) L. /. 

.. 20 
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(ialium . . 

umbrusum Srtl. 
Oallowaya «4r/A. .. 
(Cranium 
rliHaectum L, 
inicrophyllum Hook,/, 
yotenlilloideH Hook. f. 
(^RaMlNKAK 
GifTTIFKRAK 
(iymnootinia Lager h. 

Cirsiidniireotati Buhak 
(J>mn4)H|)oran};(iuni Hedw. / 
KlliHii Furl. 


liamaKiN»ra Koern. 
acutiHMinia Syd, 
lon>;i8siina {Thuem.) Koern 
HelophyUutn 

('^ensoi Hook. f. 
Hiorochlop 

redolons (Forst. f.) R. Br. 
lliatioptoriR 

iiiciHii {Thunb.) J. Stn. . . 
Hyalophora Muyn, 

HyjhTifiim 

grainineum /. 

ja|)oni(‘Um Thunb, 
Uypodermium Link. 


liarix Adann, 

Jjecythea l^ev. 

Leouminosak 
Ligusiicum 
Intiftdimn Hook. f. 

IJLIACKAE 

LINAC'KAE 

Linum 

monogynum ForM, 

var, chathamirum t 'ockayne 
laizula 

rriiiita Hook, f. 


., 46 

.. 46 

, , 46 

L 41 
.. 27 

. . 32 

.. JO 
22, 32. 40 
.. 24 

14. -'L 24 
21, 22, *23 
.. 21 


Melampaora GaW. 
betulina Tul. 

Kuaanoi Dieisl . . 

Lini Deamaz, . . 
Unijierda Knem. 
puatvlata Nohruet. 
Hypericum Sehroct. 
Melami^horaokah 
Melampaoridium Kleb, 
Retulae Arth. . . 
botuUnum Kleb. 

Milesia White 
Milesina Magu, , . 

Hiatiopteridia U, II, Cnnn 
Myoporacrae 


26, 2H. 20, 32 
.. 29 

*23. 27 
*23, 27 
27 
.. 30 

.. 27 

26, HO 
26, 26, 32 
.. 29 

*23. 2V 
., 30 

26. 30 
*32, 31, (52) 
,. 35 


Olearia 

insigniH Hook, f, 
Lvallii Hook./, 
inacrodonta Baker 


OXAOKACK\£ 

I Poridermium 

I Laricis Arth. et Kern. . . 

Phormium 
I (blonHoi Hrwk, f, 
ienax Forat, 

Phraginidiuin Link. 

Acaenao (4. U. i'unn, 

ir», *17, 

I dutciflonnn Jamos 
' longiaaimmu Thuem. 
murn>natum Srhlerht. 
novae-zelandiae (4. H. (Umn. 

16, *17, 

, oblnnyutn Boii. . . 

obt it sat It in St'hmidt 
1 Potviitillae P, Karst, 15, 
' RoHue • pi tn pinell i ffdiae 1 )iet . 

Ronnrnm Fcl. . . 
Sanguisorban Srhroet, 
nnbcortirinuni Wint. 

, siibHiinile H, H, Cnnn, 

15. *17. 

I Phraymnintora Magn. 
Phyllac'hne 
(Wnsoi Berf/</r. 

Physonema Ia*v. . . 

Pinua L, 

I Pl.ANTAHINAC‘EAh 
Plaiitago 

Hpathulata Huok.f. 

PoArK^K 
Podoryaii'i Fr. 

Podosporium I<ev. 
POLYHC)DIAf’KAE . . 

Pozou 

tnfoliata Hook. f. 

Plena 

I incisa 3'hunb. . . 
j Puecinia Pen*. 

, Actaeae-,Agropyri Ed. Kiscii. 
Artaeae-Klymi Mayor 
arlaperaa Diet, et Hol\i. . . 

, Agropyri Ell. et Kv. 
j agropyrim KrikaM. 

Agroatidia Plowr. 

alternans Arth 

AniHotominifl (4, H, ('unn. 

I Aquilegiae Lagehr. 

Aaperulao-odoratae Warih. 
(*elakovakyana Buhak . . 
(’olmiRian (4, U. Cunn, 6. 


,. 43 

, , 43 

//. 21. 32 

M. 21, (51) 
.. 16 
.. 24 

15, 16, *17 

16, 21, (51) 

.. 16 
.. 19 

*17, 19, 21 
.. 16 
.. 10 
*17, 21 
.. 16 

18, 20, (52) 
.. 29 


.. 31 

. . 32 

I 
1 
1 
1 

.. 1,2 

1 

.. 1 
4, *5. 0. (12) 
I 
7 
7 

*9, (12). *45 


Myuporum 


chondrodermu Lindr. 

7 

laetum Forat. f. 

,, 36 \ 

cinerea Arth. . . 

1 

Myoaotis 

1 

Clematidia Lagerh. 

1 

capitata Hook, J, 

.. 46 i 

compncta Berk. 

. . 46 



contegcns (4, H, Cunn, , , 

3 

OrhropBora Diet, ., 

.. 26 1 

curonata Cda, . . 

.. 41 

Olearia 


cuuiculi 0, H, Cunn, 

6, 46 

auguatifolia Hook, J, 

.. id] 

diiTormia K, et S, 

7 

(\>ienfioi Hook, f. 

,, 44 \ 

diaperaa fC. et H, 

2 
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Puceinia 

Pages 1 

FClymi We^ttud, .. 

/, *6 

Kuphrasiana (!. H. Cunn. 

•6, 6, (12) 

fodieuB G, H, Cunv. 

. . *9 

Fovana G. II, Cunn, 

3, *6. (10) • 

Gain Schw. 

.. 7 ' 

Galioriim Dink. 

.. 7 1 

Hiemebloae S, I to 

.. 41 ; 

kopoti G. H, Cnnn. 

.. 6 

MagiiUBiana Kotrn. 

.. 34 

niissouriensis Artb. 

1 

namua 0. H, (*Hnn. . . 3 

, *5, 6, (11) 

novo-zelandiea Bubak 

.. 46 

oblilerata Artb. 

1 

Dliganthae .17r A //I. 

H 

PamruUtrr Artb. 

1 

jmrplexans Plowr. 

1 

persistt*ns Plowr. 

1 

Potentillne Pers. 

.. 19 

puiietata Link. 

*6. 7 

Hosae Sebum. . . 

.. 16 1 

Sonehi Bid), 

*5, 10 1 

tomipara Tr»»l. . . 

.. 1 ' 

tritirliculfUa Berk, ct (\irt. 

•• 1 . 

Triiirina Eriksn. 

1 

Trilicorum Speg. 

.. 1 

Valantiae Prrs. 

.. 7 , 

Vineae Berk. 

. . 50 1 

Wahlenbergiae G. H, Cunn. 

*3, S , (12) I 

whakatipu G . II. Cunn, . . 

D ♦5,6 (11) 

wyomensis Artb. 

• • 1 ! 

PurriNIACBAB 

74, 40 1 

Pucci niant rum Otth, 

26, 28, 2P 1 

AbieiLChamaenerii Kleb. 

30 1 

Epilobii Otth. . . 

.. 30 ! 

pustulatum Diet. 

*23, 30 

Ranusculaceab . . 

2,3,33 1 

Ranunculus 

1 

depresHUB T, Kirk 

.. 34 

Knysii T. Kirk .. 

3 1 

gcraniifoliis Uook. f. 

.. 34 1 

insignis Hook, f. 

.. 34 , 

Lyallii Htmk. f. 

.. 34 

luvicola Uook. . . 

, . 34 ‘ 

pachyrrhizuB Hook. f. 

.. 34 1 

repenH L , 

.. 34 ' 

1 

Hhagodia 

I 

nutans H, Br, ,. 

73 1 

Koostelia Beb, 

32,36 I 

lioBa 

.. 16 

Eglanteria -17t7/. 

.. 16 1 

rubiginosa L. . . 

.. 16 1 

Kosaceae 

16,22 1 

Bostrupia Lagorh. 

.. 2 1 

Rubiaceae 

7,36 ; 

KubuB L. 

1 

australis Forsi, f. 

.. 22 ' 

moluocanus L, ,. 

.. 21 

rigida . . 

.. 21 

Rolfei Vidal . . 

..’ 21 


ScirpuB 

inundatub Poir 
Hcrophulakucjeak 
Sonchiis 
oleraceuB L, 

Sophora 

ietrafdera J. Mill. 
Stereum Peru, 

StickopHora Diet. . . 
Stylidxbab 

Theeopsora Magii. 
Tholymitra ForM. 
Txlu<e\b 
Tritieum 
vulgare Vill. 
Tiiberouliiia Fare, 
peraioitia iDiiw,) Sacc, 

UMnEI.LTFRKAB .. 
ITreDINACEAE 

Urkdinales Imperfecti 
Uredinotwiti Magn. 
Uredinula 8pef;. . . 

Teredo PerA. 

Acai'ioe Cke. . . 
antaretiea Berk, 
australis Diet, ct Neg. 
Hetulae Sebum. 
(*elmisiae Cke. . . 


('ompositarum var, Cdmisiae Cke. 


.. 2 
.. 49 
33, *45, 60 

3, 43 
.. 26 
.. 31 

.. 31 
.. 49 

26, 32, 40 
.. 47 
.. 47 
6 

.. 29 

8 


Crinitae 0, H, Ctmn. *39, 40, 41, (64) 

Dianellae Diet 40, 42, *45 

iiiflata Cke 40. 43, *45 

karotu a, n, Cunn, *39. 40, 41 (54) 
Lini Sebum. . . . . 27 

Oleariae Pke, . . . . 40, 44, *45 

Pbormii O, II, Vuun, 40, 42, *46, (64) 

libagudiae Cke. el Mass, , , 40, 43, *46 

Seirpi-nodoBi Mr Alp. . . *39, 40, 42 
Boutblaiidicua G. H. Cunn, 

40, 44, *46, (66) 
toetue 0, U. Cunn. *39, 40, 47 (55) 

tupare G, H, Cunn, 40, 44, *46 (56) 

wharanui U. 77. Cunn. 40, *46, 46 (66) 

Uromyoes Link, . . 32, 43 

Asperuiae Me Alp. 8 

Azorellae Cke. .. . . . . 46 

citriformis Berk. ..46 

citriformis Bab. ..46 

Dactylidis Otth. • . . . 34 

r>iBoariae 0. H, Cunn. .. . . 47 

Boae Bub. . . 34 

BcariofiuH Berk. ..46 

Uromycladium Mr Alp, . . 47 

Wablenbergia 

albomarginata Book. . . 3 

Zagbouania Pat. .. . . 26 


*.39, 40, 47 (55) 
40, 44, *46 (56) 
40, *46, 46 (65) 
32, 43 
8 

.. 46 
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A Revision of the New Zealand Nidularialeny or ** Birds-nest Fungi,*' 

By G. H. (Vnningham, Mycologiftt, Biologioal Laboratory, 
Wellington. N.Z. 

( Head before the Wellington FhUoaophical Society, 23rd October^ IU22 ; received by Editor, 
3! at December, 1922 ; i saved separately, 2Hth May 1924.] 

Flatus 3, 4. 

All H|H‘eies b(»longiiig to tiuH onler are sajiropliytic, oeeurring on deeayiiig 
wood, old Hacking, or on the ground. They favour moist localitieH, and 
may eominonly be found growing on liumua on the forest-floor. The 
fructifirations are quite Hiiiall, seldom attaining a greater diameter then 
10 mm. ; they may be eu)>- or fiinnel-.‘<lui)H*d, although frequently obcome 
forms occur. • 

The order IS widely distributed, and Home of the H|H»cies have been found 
in nearly every country in the world ; others, again, have a very limited 
distribution, occurring in but one or two localities. 

The order comprist^s only one family, the Nidulariaceac*, consisting of 
the four gimera Cyathus, (^rucibulum, Nidula, and Nulnlnria. The genus 
Sphaerobohis, at one time included in the Nidulariaeeae, was by Ed. Fischer 
(19()0, fi, 346) placed in a separate family, the Sphaerobolaceae. 

In structure the fructifications of all genera, mutatis mutandis^ an» 
essentially alike, a typical fructification consisting of a j)eridium containing 
numerous lenticular bodies, jsridiola (also tf»nned “ sporangioles **), which 
in turn enclose the hymenium, consisting of basidia and paraphyses. 

The peridiunj is typically campanulate, although obconic or infundi- 
bular forms occur. It consists of a single thick felt-like layer of closely 
woven hyphal filaments (in Cyathus it is com]X)sed of three layers). Thi* 
ai)ex is at first enclosed by a thin epiphrugm (absent in Nidularia^ the 
peridia of which arc globose, and at maturity deliisce by th(» irregular 
ruptun* of the walls), which at maturity becomes ruptured and finally 
gelatinized. This membrane, in Crucibulum, is formed of the same tissue 
as the poridium, but in Cyathm is compsed of the ungelatiniz(‘d prtion 
of the gleba, wWh at first is covered by the peridium ; during develop- 
ment the peridial wall gradually becomes ])ulled away and the uj)|)ermost 
prtion becomes exposed, apparing as a thin white membrane. 

The pridiola are lenticular in shap, and in structure consist of an 
outer loosely woven covering of hyphae, the tunica (which in certain sjM*cies 
of Cyathtta may be very thin or wanting), enclosing a prtly gelatinized layer, 
the cortex. This structure is closely compacted, the tissues forming a 
Iiseudoparenchyma which in mature speimens is hard and horny. Within 
the cortex is a loosely woven hyphal layer, the free surface of which con- 
stitutes the hymenium,. and consists of basidia and praphyses. These are 
arranged in an irregular plisade layer around a central cavity, which 
is usually filled with the spres. The basidia are tetrasprous. and the 
basidiospres are sessile, steriginata being absent. During development 
the basidia and praphyses become comprus^d, so that at maturity they 
appar as irregular tegular tissues. The spres are binucleate, hyaline, 
and usually pssess a thick epispre, enlosing granular contents. The 
pridium is at first filled with loosely woven hyphae ; these later become 
gelatinized, when the pridiola lie embedded in a gelatinous matrix, the 



60 


Transactions, 


glt^ba. Whon tho opiphragin ruptur<*8 tin* gleba dries out, |x)rtion per- 
sisting as a delicate membrane lining the inner wall of the peridium. At 
maturity this membrane is ((uite smooth and shining, and is often mis- 
taken for a layer of the wall of the |)eridium. 

fn Cyathm and Ctucibulmn the peridiola are attached to the inner wall 
of the |K‘ridium by fine thread-like filaments, termed “funiculi.** In 
Cyalhus the funiculus consists of a cord of interwoven hyphal filaments 
differentiat<‘d into three regions : (a) a solid cylinder whose distal end 

merges with the inner wall of the |)endium, (6) a median constricted n»gion, 
and (c) an up|K*r hollow slieatli connected basally with the constri(*ted 
region and apically with the ventral surface of the peridiolum. Within 
this sheath is a delicate much-convoluted thread, attached by one en<l 
to the jieridiolum, and by tli(‘ other to the constrict(»d portion. This 
thread, when moist, is ca])able of extension to a distance of several 
(5-8) centimetres. 

In Crmibuhnif the funiculus is less complicat^nl in struct ur»', as the 
liollow sheath enclosing the convolut(*d thread early becomes gelatinized, 
and so at maturity the thread is embedded in the resultant mucilage. 

Development (Cyathus), 

From hyphae ramifying in the substratum, mycelial strands become 
difiertmtiated ; the terminal }iortions of these become enlarged, difier- 
entation of the basidiocarp commencing slightly btdow this region. In the 
region of the futun^ inner wall of the pt»ridium a zone of hyphao liecomcs 
gelatinized, the whole inner portion eventually forming the gleba, the 
external portion fiersistiug as the wall of the pridium. Within this area, 
at the priphery, the peridiola becxime diflenmtiated, each originating 
around a common centre toward which the t»nds of hyphal filaments con- 
verge, differentiation of |s*ridiola occurring successively from the base of 
the developing peridium towanls the api'X. Then a layer of hyphae round 
each peridiolum becomes partly gelatinized and forms the pseudo|)anmchyma 
of the cortex. 

'riie funiculus originates in somewhat ])arallel filaments extemding from 
the innermost surface of the |ieridium to the peridiolum. Later appear 
actively growing hyphae wliich elongati* rapidly and form a bundle of 
parallel filaments. Surrounding this certain hyphae gelatinize and form 
the outer sheath of the mature funiculus. 

The {H*ridiiini enlarges in size and becomes differentiated into three 
definite regions ; differentiation occurs first at the base, new growth taking 
place in an ayfical peripheral zone, and as gelatinization occurs basally 
upwards the apical y)ortion is the last to become gelatinized, and thus 
pi^rsists for some time as the epiphragm. Finally the peridium is drawn 
away from the ap(*x and the epiphragm becomes exposed ; tliis then 
ru})turea and becomes gelatinized, the gleba becomes exposed, and as the 
moisture dries out the |jeridiola fall to the bottom of the peridium, rem- 
nants of the gelatinous gleba persisting as a thin lining on the inner 
surface of the peridium. 

Thanks arc* due to Mr. (\ 0. Lloyd, Cincinnati, for the determination 
of two species ; to Professor H. B. Kirk, Messrs. E, H, Atkinson, and 
R. Grimmett, Wellington, Miss H. K. Dalrymple, Dunedin, and Dr. K. M. 
Gurtis, Nelson, for contributions of specimens; and to Messrs. E. Bruce 
Levy and W. D. Reid, of the Biological Laboratory, Wellington, for 
the photographs used in this paper. 
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NIDULAKIACEAE. 

Saprophytic plants, growing on decaying organic matter on the ground. 
Fructifications consisting of variously-shaficd jK^ridia, containing numerous 
indehiscent, compressed inridiola, in the interior of which are borne the 
hyaline, unicellular basidiospores. 

Of the three genera which occur in New Zc^aland, (^yaihus is presented 
by five sjiecies, Cmeihulum by onf*, and Nidula by two. 

KkY TO THB GbNBRA. 

a. Peridiolum closed by a definite epiphragm. 

1. Peridiola attaf'hed by funiotili to the ^all of the peridium. 

(a.) Pondium of three distinct layers; tunica thin or 

wanting .. .. .. 3 . Cynihua, 

(6.) Peridium of one layer; tunica thick . . . . 2. ('rnnbnlum, 

2. Peridiola unattached by funiculi but free within the peridium 1. Ntdvlo, 

b. Peridium dehiscing irregularly, epiphragm absent ; peridium siibglobose Ntfluinria, 


1. Nidula White. 

White, Bull. Torr. Cl, vol. 29, p. 271, 1902. 

Pervdmm cyathiform, composed of a single tliick and felted layer formed 
of coarse dingy -coloured hyphai* ; mouth covered by an epiphragm similar 
in structure and origin to that of Cyathus* Peridiola embedded in the 
gelatinous (when moist) gleba which fills the interior of the jieridium, not 
attached by funiculi ; similar in structure to those of Cyaihas, Spores 
hyahne, binucleate ; episfiore thick. 

Distribution. **>North America ; India ; Japan ; Australia ; (’eylon. 

This genus is separated from the two following because of the absence 
of a funiculus, the peridiola being free and emb«*dded in the gelatinous 
globa ; when the epiphragm becomes ruptured the gleba dries out and 
the })eridiola become free within the peridium. The wall of the peridium 
is similar in structure to that of Crmibulum, save that the filaments of 
which it is composed are pallid-whit(' and not coloured. 

1. Nidula Candida (Peck) White. (Plate 3, figs. 1, 2 a.) 

Whitt‘, /.c., p. 271. 

ytdvlaria candifla Peck, Reg. Kept., vol. 45, p. 24, 1891. 

Peridia cyathiform, 6-15 mm. high, 6- 15 mm. across the mouth, taper- 
ing slightly to the seksile truncate base, which is up to 8 mm. diam. ; 
exterior white, becoming dingy with age, thick and felt -like, shaggy-tomen- 
tose, the tomentum aggregated into somewhat hispid tufts, interior smooth, 
shining, white or tinted yellow, darker below ; mouth expanded but not 
recurved, entire, smooth, thick and firm. Peridiola reddish-brown, lenti- 
cular, 1*5-2 mm. diam., smooth ; tunica thin, yellowish. Spores elliptical, 
6-10 X 4-8 mmm.,* rounded at both ends. 

Habttai.— Growing solitary on decaying w^ood and sticks on the ground. 

Distribution. — C^anada ; Washington, North America : rare and local. 
Wallaceville, Wellington, U. B. Kirk! 24/7/21; Fringe Hill, Nelson, 
500m., Miss K. M. Curtis! 23/7/21. 

The New Zealand form appears to be intermediate between this and the 
foUovring siiecies. For example, it has the solitary habit, large white 


* In this artiole the contraction mmm.*’ is used for mioromillimetroB. 
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j>eridia covered with hispid tufts, and light -coloured pridiola of N. candiday 
and the smaller rugulose i)eridiola of N, emodehsis. Then, too, the pri- 
diola possess the ]K‘culiar stout, spiny, coloured fibrils so noticeable in the 
latter s|K»eies, and the spores are roughly the sinne size ; in shape, how- 
ev<*r, they are quite tlillerent. Nevertheless the peridal characters are so 
distinctive that I ladieve it should h* retained under this species. 

2. Nidula emodensis (Berk.) Lloyd. (Plato figs. 2b, 3.) 

Lloyd, Nidulariarcaey p. 12, 1906. 

('ynthuA fmodenSM Berk., Jlwtk. Juut, Bat., p. 204, 1854. Crucibvlum emodfnsf 
B<^rk., Hdbk. N.Z. FL, p. 021, 1867. Nidula microcarpa Peek; White in 
Bull. Ton, ( 7 , vol. 2fl, p. 272, 1902. NitMu microcarpa var. rugi^pora 
White, Lc. 

Fendia eyathiforni, 4 6inin. high, 4-5 mm. wide across the mouth, 
tapering slightly to the sessile tnincate base, which is 3 5 mm. diam. ; 
ext<‘rior dingy-grey, becoming darker with age, roven»d with clo.sely 
uppressed tomentum, wall much thinner than in the preceding sptTies, 
interior smooth, shining, dingy-white, turning to pallid-brown in old siieci- 
mens ; mouth entire, slightly exjianded, in old sjx‘cimens slightly recurv'cd, 
thin, smooth. Peridiola numerous, lenticular, reddish-brown, becoming 
almost black with age, 0*5-1 mm. diam., rugulose ; tunica thick, fibrous, 
readily separable. Spores narrowly elliptical, or more commonly obovate 
or pyriform, a[K?x rounded, base acuminate, 6-9 x 4 6 mmm. 

Habitat, — (Trowing caespitose on decaying wood and sticks on the 
ground ; rare. 

Distribution, (Jalifoniia, Montana, North America Sikkim, India ; 
Japan; Australia; (Cambridge, Auckland, G, H, (\, 17/1/20; Nelson, 
D, Munro. 

I am indebted to Mr. V, (1. Lloyd for the determination of this sjiecies. 
He states that it possessi^s the same coloured fibrils in the tunica (the only 
character that separated N. eniodensis from N, nucrocarpa Peck), and is 
therefore N, emodensis. These fibrils are thick, rigid, and dark-coloured, 
and |K>sseHs numerous short spiny branches. They are known to occur 
only in this and the preceding species. 

The caespitose habit, smaller smooth {jeridia, darker peridiola, and 
differently shaped spores separate this species from the preceding. 

II. Crucibulum Tulasne, 

Tul., Ann. Sci. Nat., ser. iii, vol. 1, p. 89, 1844. 

Peridium cyathiform, composed of a single thick felt-like membrane 
of closely woven coloured hyphac* ; mouth when young covered by a well- 
defined epiphragm, formed from the undifferentiated peridial wall. Peri- 
diola numerous, each consisting of an outer thick loosely woven tunica, a 
thick homy dark-coloured cortex, and a loosely woven h 3 rmenial layer ; 
attached to the peridial wall by a funiculus, which is more simple in 
structure than that of Cyathus. Spores h 3 raline, binucleate, epispore thin. 

Distribution, -World-wide. 

The genus is represented by a single species. It is separated from 
Cyaihus on account of the peridial wall consisting of a sinj^e layer, and 
b^ause of the more simple funiculus, and from Nidula on account of the 
presence of funiculi. 
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1. Crucibulum vulgare Tulasiic. (Plate 4, figs. 4, 7.) 

Till., Lc., p. 9(). 

* CyaUws Cructbvlum Pen., 8yn, Fung,, p. 238, 1801. C, laevta IK'., FI, Fr., 
vol. 2, p. 289, 1805. C,fifneniariua 1X\, ibid,, vol. 5, p. 104, 1815. Nidvlana 
Crucibulum Secret., Mycogr. Sutsae, vol. 3, p. 378, 1833. N, Juglandicola 
Schw., Trans, Am, Phil, Soc,, vol. 4, p. 253, 1834. Cyathus Jimicola Berk., 
Linn, Jour,, vol. 18, p. 387, 1881. C, pezizoides Berk., Lc, C, pfush 
Berk., Lc, CrucibtUurn juglandtcalupn J>e Toni m 8acc. Syll, Fung,, vol. 7, 
p. 44, 1888. C, simile Mam., Orev„ vol. 10, p. 94, 1891. C, cructbuUfortne 
<Soop.) White, BuU, Tore, CL, vol. 20, p. 209, 1902. 

Peridia ryatliiforii), up to 12 mtn. high, 10 min. wide at the mouth, 
tapering slightly to sessile truncate base, which may attain a thickness 
of 8 mm., seated on a basal pad of closely woven hyphae ; exterior bright 
cinnamon, becoming dingy with age, in young specimens closely covered 
with silky appressed tonientum, becoming almost smooth with age, interior 
pallid-cinnamon, smooth, shining; mouth erect, or slightly expanded, 
margin even, thick, Timooth. Peridiola pallid - brown or dingy -white, 
lenticular, smooth, 1*25-2 mm. diam. ; tunica thick, dingy-white, readily 
separable. Spores narrowly elliptical, rounded at both ends, 7-10 x 
4-^ mmm. 

Habitat, - Growing solitary or caespitose on decaying leaves, sticks, old 
sacking, manure, &c*., on the ground. 

Distribution, -World-wide ; common. I.iake Pa|>aetonga, Levin, Mrs, 
M, Cunningham! 31/8/19; York Bay, Wellington, E, II, Atkinson! 
20/6/22; Cass, (‘anterbury, unknmvn collector! June, 1919; Fringe Hill, 
Nelson, 500 ni.. Miss K. M, Curtis! 23/7/21; Dannevirke, W, Colenso; 
Bay of Islands, J, D, Hooker, 

This speies varies considerably in the sise and shape of the peridia 
and peridiola : for example, in sjiecimens from the (^ass the })eridia arc 
barely 5 mm. in height, and the peridiola correspondingly small, being 
less than 1 mm. in diameter. 

III. Cyathus Haller. 

Hall., Stirp, Helvet., vol. 3, p. 127, 1768. Ex Pers., Syn, Meth, Fung,, 

p. 237, 1801. 

Cynthia P. Br., Civ, de Nat, Hist, Jamaica, p. 78, 1756. 

Peridium composed of three distinct layers, at first closed by a thin 
white epiphragm which covers the mouth, dehiscing by the irregular 
rupture of this membrane. Peridiola lenticular, dark-coloured, consisting 
of an external white tunica which may be very thin or absent, a bard 
homy cortex, and an inner hymenial layer ; attached to the inner wall 
of the peridium by a complex funiculus. Basidiospores hyaline, variable 
in size and shape, binucleate. 

Distribution, — ^World-wide. 

About twenty-six species are now recognized; of these five occur in 
New 2!ealand, one being endemic. The genus differs from Crucibulum in 
having a distinctly three-layered peridial wall, consisting of a loosely 
woven outer layer, a compacted pseudoparenchyma of partly gelatinized 
hyphal filaments forming a centrd layer, and an inner layer of loosely 
woven partly gelatinized filaments. It differs from Nidula in having the 
peridiola attached by funiculi to the inner wall of the peridium. 


* For earlier synonymy see Tulasne (1844). 
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Key to Speciesi of Cyathls. 

Pcridia iiitrrually Htriatc* . . 

Peridia internally Hinnoth and even. 

SpoFTH t>ver 20 nitnm. long 
Spcirea under 20 mmm. l<»nK* 

Peridiola 2-3-6 mm. diam . . 

Poridiola 2-2*6 mm. diam. 

Peridia (‘ythiform ; margina erect 
Peridia eampanulatc ; margiiin flaring . . 


1. C. Movaf‘Zehndiae, 
6. (\ attrcnnus, 

4. (\ OWt. 

2. C. Coleiiaou 

3. ffooken. 


1. Cyathus novae-zelandiae TulnMiie. 

Tul., Ann. Sci, Nat., ser. iii, vol. 1, p. 66, 1844. 

Peridia infuiulibulifonn, 12 11mm. high, 5-7 mm. wido at the mouth, 
ta|>eriug gradually to the base where suddenly ronvergiiig to a short stipe 
about 2mm. long and 1 mm. thick; exterior dark browm, covered with 
appressod tonientum, interior longitudinally striate for about half the 
de])th of the j^)eridium, black, dull ; mouth (‘rect or slightly expanded, 
revolute, striate, margin entire, even. Peridiola lenticular, 2*3-3 mm. 
diam., black ; tunica thin, white. Spores elliptical, somewhat ])oiuted 
at both ends, 11-13 x 5 6 mmm. 

Habitat.' Growing caesjiitosc* on rotting bark. 

Distribution.- Banks Peninsula, CanU^rbury, N.Z. ; rare. 

Ty])e spi'cimena collected by Raoul. 

This emlemie sjiecies has Umui collected but once. It may readily be 
distinguished from any other speies occurring in New^ Zc^aland by the 
presence of longitudinal striae on the up])er portion of the ]K?ridiuin. 


2. Cyathus Colensoi Berkeley. (Plate 4, fig. 2.) 

Berk., Fh N.Z., vol. 2, \k 192, 1855. 

Peridia canipanulate, up to 7 mm. high, 6 mm. wide at the mouth, 
ta]s*ring abruptly to short and slender .sti|)e which about J mm. diam. ; 
extc‘rior from pallid-grey to bay-brown, finely tomentosc, even, interior 
lead -coloured, smooth, somewhat shining; mouth ert»ct, in old s})ecimens 
slightly recurved, margin entin*, even. Peridiola lenticular, 2 mm. diam., 
black ; tunica thin, white. Spores variable in sha|x* and size, elliptical 
when 10-12 X 8 10 mmm., or siibglobose when 9-12mrnm. diam. 

Habitat. -Growing crowded or caespitose on dead wood on the ground. 

Distribution. —Australia ; Dannevirkc, N.Z. : ran*. W, Colenao, Dannc- 
virke (ty{)e), on ground in a garden. 

Tliis spt'cie^ somewhat resembles 6*. Olla, but may bo distinguished by 
the smaller differently shaped peridia, smaller peridiola, and more globose 


Pl«ATS 8. 

Fio. i . — Nidula Candida (Pock) White. Natural aiice. Epiphragm is present on the 
central plant. Section on the left ; note the thick wail of the peridium. 

Fio. 2. — ti. Peridiola of Nidula Candida ; x 10 diam. 6. Peridiola of Nidula emodcimB 
(Berk.) J^loyd ; x 10 diam. 

Fio. 3. — Nidula etnodenais (Berk.) Lloyd. Natural size. Plants are growing on rotting 
log of Podocarpus sp. Note the oaeilpitose habit. 

Fin. 4. — Section of young peridium of Cyathus Olla Pers., X 2*6 diam., showing the 
^ peridiola embedded in the gleba. 

Fjo. 5. — Peridiola of OBa Pers. X 10 diam. Point of attachment of the funiculus 

shown on the specimen on the right. 

Fio. 0 . — Cyathus OUa Pers. Natural size. Immature plants in the centre, section of 
a peridium on the right. 

(Fig. 4 photographed by the writer; all others by E. Bruoe Levy.) 
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spores. I am indebtc'd to Dr. J. B. (leland, Adcdaide, for the loan 
of 8}x>einiens of this species. The photograph given i.s taken from his 
specimens. 

3. Cyathus Hookeri Berkeley. (Plate 4, figs. 1, 3.) 

Berk, in Hook. Joui\ Hot., ]>. 204, 1K54. 

Peridia eampaniilate, up to 14 mm. high, 10 inm. wide at the mouth, 
narrowing abruptly into a short stipe 2 3 mm. long, 2 mm. thick ; ext<'rior 
bay-brown, minutely and densely tomentose, interior even, dark brown, 
dull ; mouth strongly exjianded or flaring, margin entire, crenately lobed. 
Peridtola lenticular, 2 -2*5 mm. diam., cortex black; tunica dingy-white, 
thin. Spores elliptical, rounded at both ends, 8 11x6 8mmm. 

Habitat. —Growing solitary or cat'spitose on decaying twigs, &c., on the 
ground. 

Distribution. India; North Island, N.Z. : rare. Weraroa, 
Wellington, on rotting twigs of Pinas sp., G. H. C., 18/8/19. 

1 am indebted to Mr. ('. G. Lloyd for the determination of this sjiecies. 
In a recent letter he stated that he did not consider it to be sufficiently 
distinct from C. microsporus Tul. to be maintained as a distinct sjK^cies. 
1 am of the opinion, however, that the large campanulate |)eridium and 
larger .spores are sufficient to maintain it as a valid s])ecies. 

4. Cyathus 011a Persoon. (Plate 3, figs. 4, 6.) 

Pers,, Syn. Meth. Funy., j). 237, 18()1. 

Cyathus reniicosus 1X\, FI. Fr., \<)l. 2, p. 270, 1805. Xidutaria fdumbeu PerM., 
ChaMy. tamest. ^ p. 110, 1818. X. fasnculans S<’hw., Trans. Am. Phi, Sttr., 
vul. 4, p. 25S, IH31. Cyathus cuMpanulntus fdn., AnUit., Ixxx, pp. 19-23, 
1842. (\ sinnhs ('k«\, Grev.^ vol. 8. p. 58, 1879. Cynthia lentifern (L.) 
WhiUs Hull. Torr. Cl., v<»l. 29, p. 264, 1902. 

Pendia at first urceolatc, becoming campanulat<», up to 15 mm. high, 
6-12 mm. wide at mouth, ta)M*ring strongly to the 8es.sile truncate ba.se ; 
exterior grey-fawn, bleaching pallid-yellow with age, (*lothed with fine 
ap])ressed tomentum, interior smooth or somewhat concentrically zoned, 
dull lead-colour, shining; mouth strongly ex|>anded or flaring, not or 
slightly r(»curved, margin entire, crenate. Peridiola lenticular, dark brown 
or lead-coloured, large, 2 3*5 nun. diam., smooth, or minutely rugulose 
when dry ; tunica thin, dingy-white, clo.sely adnate. Spores obovate or 
elliptical, ^15 X 6-10 mmm., a]>px rounded, ba.se bluntly |K)inted. 


Platb 4. 

K(0. 1 . — Cyathus Hookerx Berk. Natural size. 

ITio. 2 . — Cyathus Colensoi Berk. X 2 dtam. Immature plants at the top. Photos taken 
from Australian specimens loaned by Dr. J. B. Clcland. 

Fio. 3. — Peridiola of Cyathus Hooheri Berk, x 10 diam. The depression in the surface 
of the spooimon on the right shows point of attachment of the funiuiiliis. 

Fio. 4. — Peridiola of Cruribulum vtdgars Tul. X 10 diam. 

Fio. 5. — Peridiola of Cyathus stsreoreus (8chw.) dc Tom. X 10 diam. Note the 
extended funiculi. 

Fio. 6 . — CyaUvus sUreortus (8ohV.) de Toni. Natural size. Immature specimens on 
the right ; small form in the centre. 

Fio. T.^^rueibulum vutgars Tul. Natural size. The epighragm is present on several 
of these spooimens. 

(Fig. 2 photographed by the writer ; all others by E. Bruoe Levy.) 
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Habitat, — Growing solitary or caeapitose on rotting twigs, dead giass- 
stenifl, or on the ground. 

Distribution, — World-wide; common. Pukeora, Hawke s Bay, H. E, 
Radcliffel 17/10/21; Wellington, R, Grimmeti! April, 1922; Dunedin, 
Miss H, K, Dalrymple! 6/6/22; Kelburn, Wellington, G, H. C., April, 
May, 1922, 

The large, Kinooth, campanulate peridia and large iMiridiola characterize 
this species. The peridia are often concentrically zoned, and vary greatly 
in size. This is our most common six^cies of Cyathus, 

6. Cyathus stercoreus (Schw.) De Toni. (Plate 4, figs. 6, 6.) 

De Toni in Sacc, Syll, Fung,, vol. 7, p. 40, 1888. 

NidMlaria siercorea Schw., Trans, Am, Phil, Sot,, vul. 4, p. 263, 1^34. 
N, melanosperma Schw., l,c, Cyathus Usueurii Tul., ^nn. Sei, Nat,, ter, iii, 
vol. 1. p. 79, 1844. C, Wrightii Berk., C/rev., vol. 2, p. 34, 1873. C, melano- 
sprrmus De Toni in 8a/cc, Syll, Fung,, vol, 7, p. 42, 1888. C, BaiUyi Mass., 
Grev., vol. 21, p. 3, 1802. C, dimorphus (^bb, Agr, Oaz, N,8.W., p. 1006, 
1892. C, affinis Pat., BuU, 8oc, Myc, Fr„ p. 87, 1896. C, rufipss BIL et 
Ev., Bull, Tarr, Cl„ vol. 24. p. 126, 1897. Cyathia melanosperma (Schw.) 
White, ibid., vol. 29. p. 262, 1902. C, rufipes (EU. et Ev.) White, l,c„ p. 266. 
C. Wrightii (Berk.) White, l,c, C. stercorea (^hw.) White, l,e„ p. 266. 

Peridia at first iireccolate, becoming obconic or campanulate, 5-15 mm. 
high, 4-^ mm. across the mouth, tapering gradually to the slender and 
short stipe, or sessile ; exterior fawn-coloured, at first hirsute, becoming 
almost smooth with age, interior smooth, lead-coloured, shining ; mouth 
erect, not or slightly expanded, margin entire, even. Peridiola lenticular, 
2 mm. diam., smooth and shining, black ; tunica wanting. Spores sub- 
globose, 20-40 mnim. diam. ; epispore 3 mmm. thick. 

Habitat,-- Growing solitary or caespitose on manure, decaying wood, soil, 
and boxes in glasshouses, Ac. 

Distribution, — World-wide; common, Mapua, Nelson, on cow-dung, 
G.H.O., 17/5/22. 

This species varies considerably in the size and shape of the peridia. 
It may readily be separated from other species of this genus on account 
of the large-sized spores, black peridiola, and narrow obconic peridia. 
Lloyd (1906, p. 20) states that peridia are occasionally found in which the 
upper peridiola arc not attached to the wall by funiculi, this latter 
structure apparently being rudimentary or absent. He also mentions the 
fact j;hat with this species sterile peridiola commonly occur, a feature 
apparently not uncommon in the large-spored species. 
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Inthodu(’toky. 

In a previous paper (18) 1 have given an account of my observations in the 
wet district of Westland on the distribution and growth-forms of the species 
of the Now Zealand fern-genera HymenophyUnm and Trichomanes, including 
in it, from observations made in other {larts of New Zealand, an account 
of the three s|)ecies which apparently do not occur in Westland. Since 
the species occur at their optimum development in the humid forests and 
mountain ravines of Westland, the above-mentioned account will serve 
as a standard for comparison with ecological data concerning this fern- 
family gathered in other and drier districts of the New Zealand Biological 
Region. 

In a well-known paper, entitled The Geographical Distribution of 
Ferns,** published in the Transactions of the Linnean Society in 1868, 
J. G. Baker observed that with the precision of an hygrometer, an 
inorease in the fern vegetation (it may be in species, or it may be in the 
number and luxuriance of individuals, but usually in both) murks the 
wooded humid regions.** The filmy ferns, being as a family specially 
adapted to humid conditions, respond very quickly in their manner of 
distribution, and, in the case of many of the species, in their growth-forms 
also, to variations in the atmospheric humidity, as was showin^f^. my paper 
quoted above. The species of this family, then, will undoti«>tedly servi* 
as indicators of the climate of the forest-interior of any particular locality, 
and the indications will be found not only in the presence or absence of 
individual species, their comparative abundance and luxuriance, and in 
the growth-forms adopted by them, but also in the exact station taken 
up by them in the forest. In the present paper I propose to trace the 
distribution of the family more especially in the comparatively dry Eastern 
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Botamca! District of ihc South Dlaucl of New Zealand (see map 4, p. 85), 
and to bring together the tacts roncerning their occurrence in the remain- 
ing parts of New Zealand and in the outlying islands which I have gathered 
from my own observationa or are contained in varioua botanical papers 
in the Trans(icitn})s of the Sew Zealand ItuHtifnie and in other scientific 
publicaticns. 

Tlie only really satisfactory meteorological data tor use in such a study as 
the present one would be tliose recording the range in humidity in the forest- 
interior from day to day and from season to season, so that in this way a 
close comparison might be instituteil between different types of forest and 
between different stations in the forest under varying conditions of climate 
and altitude, with a view to ascertaining both the minimum and the o])timum 



degree of humidity for each species. A large yearly rainfall might be 
lound to characterize some locality which experiences an annual dry season, 
and under these conditions the filmy-fern fiura would be scanty and local, 
there would be few epiphytes in the forest, and in a general way the forest- 
floor would be bare of all but the hardiest ferns. Even if there were 
no specially dry season in the year, extreme temporary fluctuations in 
the humidity- due, for example, to dry winds- would largely determine 
in any locality the distribution and growth-forms of the Hynienophyllaceae. 
Thus meteorological data to be of use by themselves in such a study as 
the present should be detailed, for it is evident that the Hymenophyllaceae 
for the most part need not only a high but a continuously high atmospheric 
humidity. It would be manifestly impossible to collect detailed data of 
this kind over so extended and varied a region as 1 am here dealing with, 
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so that I have* had to fall back upon such evidence as is afforded by the 
actual rainfall data, supjdernented by general climatic information, and 
by the study of th(‘ general fern and other fori‘8t vegetation pre8<»nl. 

For a detailed list of th(* twenty-six New Zealand species reference must 
be made to my previous paper (18) and to the Manual of the New Zealand 
Flora (10). I take this opportunity of acknowledging the source of the 
rainfall map on page 73, which I have adapted from that issued by the 
Government Meteorological Office, and of the ))ieteorological data, which 
I have culled from the regular publications of the Department ; and also of 
L. Gockayne’s map on page 85, which 1 have taken from liis paper (14) 
on the pro])oscd botanical districts of Xew^ Zealand. 

1. The Glimatk, Forest-covkrino, avd Distribution ok the Hymeno- 
PHYLLAC^EAK EaST OF THE SOUTHERN AlPH. 

From tin* meteorological data .set out in Table A, on 70, it is 

evident that the climate exjM*rient‘ed at the east coast of the South Island 
is very different from that at the uest. Tin* total number of rainy days 
at Lincoln is only about three-fifths of that at Hokitika, and the rainfall 
18 less than a quarter as much. This difference is n'fleeted also in the 
greater numlw^r of hours of .sunshine at the former than at the latter 
.station. The most important climatic fact of all, ho^^ever, i.s one that 
do^s not ap[smr in the tabl(‘ namely, that tliere is an almo.st complete 
al)S(mc<> of strong dry winds in Westland, at any rate so far as the lowlands 
an* con<*erned, wdien^as in (Canterbury the cxces.sively dry and often fierce 
north-west wind is a characteristic, if intermittent, feature. The fact that 
Hokitika lies in the path of tin* prevailing westerly moisturo-laden winds 
is accountable for the gn^aU^r average daily wind-velocity n^corded here 
than at Lincoln. It will be se<‘n also that not only is the mean humidity 
noticeably less for Lincoln than for Hokitika, but tin* seasonal variation 
is more marked. Finally, the ^laily ami also tin* .seasonal range in tcm|)era- 
ture is less at Hokitika than at Lincoln. Humidity data, ]K.‘rha])s more 
tlian any other, need to he qualified with a staUunent as to the particular 
conditions under which they aro taken. .Ml the data given in Table A 
w^ere taken in the opn, ami do not, of course, refer to actual fort'st con- 
ditions. However, they enable us to gain a good idea as to wdiat tho.se 
conditions will lx*. The lack of drying w'inds, the low summer temperature, 
the heavy rainfall, and large number of rainy days fairly evenly distributed 
over the wdiole year all point to the fact that in the We.stland forosts the 
humidity is nion» or less constantly high, and that transpiration from frond 
and leaf-surface will probably never lie exc<‘ssive. On the other hand, in 
('anterbury the strong dry winds will bring about such extreme fluctuations 
in the humidity that they may be regarded as one of the most important 
factors in the determination of the plant-covering. In the forest-interior 
also these fluctuations will be felt, and the fern flora and the station 
adopted by the individual sp(»cics will b<' restricted thereby. The other 
climatic factors also will tend to make the atmospheric humidity in the 
(Canterbury forests both lower ami also more variable than in those of 
Westland, such as the very much smaller rainfall, the greater amount of 
bright sunshine, the hotter summer and the colder winter, and the groater 
daily range in temperature. Prom these facts it would follow that the 
forests of Canterbury would be less extensive than and different in ty|)e 
from those of Westland, and that the distribution in them of the Hyniono- 
phyllaceae and other fern-families would be more restricted. 



Data for Hokiixha and Lineoin, ^itfuUed on the We^ti and East Coasts rsspeetiveJy of the South Idand, Xfw Zealand, giving the Means f 

tht Period 1911-20 indusivt. 
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With regard to the forest-covering, it may be said generally that there 
is but the one type in Westland — namely, the very heavy mixed taxad 
rain forest. It is true that there are variations in this, such as the more 
open black-pine and white-pine stands of the river-flats, and the character- 
istic association of the higher mountain-flanks ; but these can be regarded 
here as local varieties of the taxad rain forest. East of the dividing range, 
however, there is a considerable differentiation in the forestrcovering, 
depending both upon altitude and upon general climatic conditions. The 
relation between the forest type and the soil-conditions cannot be entered 
into here. In Canterbury there is both rain forest and also dry southern- 
beech forest. On the eastern flanks of the dividing range the altitudinal 
factor is the stronger, and, although the rainfall is heavy, the rain forest 
is not taxed but luoimtain southern-beech. Cockayne and Laing have 
shown, however (16, p. 363), that at the source of the Rakaia River, 
on the eastern flanks of the main ranges, the mountain-totara and the 
kawaka fonn a very characteristic association which can be regarded as 
true western rain forest. I have preferri'd to consider the occurrence 
of the H}mienophylIaceae in this southern-beech rain forest apart from their 
occurrence in the Westland forests, although these two types of forest as 
they hero occur belong to the same botanical district of L. Cockayne (14), 
and I have done this in order to reduce the problem of their distri- 
bution in Westland as far as possible to the simple question of the effect 
upon the family of altitude alone. In South Canterbury the outlying 
areas of rain fomst lie at a lower altitude and are not southern-beech, but 
mixed tuxads. On account of the moderate rainfall, however, they are 
less heavy than those of Westland, and lack a number of characteristic 
members of the Westland rain forest. In North Canterbury, where the 
north-west wind is most experienced, the dry southern - beech forest 
prevails, although this dry wind, of course, may not be the only cause 
determining its presence. Thus whereas in Westland the regional distri* 
bution of the Hymenophyllacoae is dependent, on the whole, upon the 
altitudinal factor alone, east of the dividing range there must be con- 
sidered, in addition to the altitude, the tyi>e of forest present, and also 
the particular rainfall and general humidity conditions prevailing in each 
area of forest. 

Table A, indicating the difference in the climate experienced at the 
west and oast coasts respectively, is taken from Part I of these Studies. 

A. The Eastern Flanks of the Southern Alps, 

In my previous paper 1 have given a detailed account of the occurrence of 
the Hymenophyllacoae in the Otira Gk>rge and on the neighbouring moun- 
tain-sides at the western extremity of Arthur’s Pass. I will now trace 
their distribution on the eastern side of the pass and on the eastern flanks 
of the dividing range in its vicinity (see maps on pages 73 and 76). 

The rainfaU at the eastern portal of the Midland Railway tunnel which 
pierces the range at this point, distant a little over five miles from the 
western (or Otira) portal, is somewhat less than that recorded for the latter 
locality. As at Otira, the main continuous rain comes from the north- 
west. In accordance with its higher altitude (vis., 2,436 ft.), more snow 
falls in winter at the eastern end of the pass than at the western (1,683 ft.). 
The rainfall diminishes rapidly farther down the Bealey River valley 
which descends from the pass in a south-easterly direction, and at the 
junction of the Bealey with the main Waimakariri River valley, and in this 
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iattor valley itself, the north- W(8t rain is experienced for the most part 
only as heavy intennittent showers. Table B j^ives the rainfall in inches 
and the number of rainy days at Otira. at the eastern portal of the tunnel, 
and at the Bealey acconiinodation-house respectively, for each month of 
the year 19 1 4, from which a f^ood idea can be gathered as to the diminislrng 
of the rainfall eastwards. The Bealey accommodation-house is situated on 
the east aide of the Waimakariri River at a distance of two miles from 
where the Bealey Valley opens out into the latter, and of twelve miles as 
the crow flies south-east ol Otira. and at an altitude of about 2,(XK)ft. It 
lies just beyond the limit of the rain forest. 


Tablk B. 
Year, WU. 


(Him. 

Jan 1 

1 

K«-h 1 

1 

1 

Mar jApiU | 

1 

1 

\Ia> 

Kamfall 

19-44 

7-63I 4 05 *25 67 

,15-08 

Kniny days . . 

KrtAUrn Portal 
of Tv 11 net. 

23 

1 10 

, 12 24 

1 

‘ 12 

liaiiifall 

16 58 

6-47 

1 2 (H) 2ri l2 

12-51 

Haitiy days. . 

20 

9 

1 12 23 

12 

Bealry. | 

1 




Kuitifal) 

5-80 

2-05 

1-(K) (tOl 

5-27 

Rainj daya. . 

12 

8 

7 1 )> 

- 


Jui» 1 July. I Aii« Si‘pt Oit. No\ l»«*i ViMii. 


7 U« 10-50 12 0.3 '17 90 12-31 
ir» 17 1« 10 17 

I 


2414| 

20 


ir» 


1-15 

1 


7-29 

14 


3-90 

9 


8 59 13-04 llO-Ol 119-1.3 
12 14 ' 1.5 10 


30-09 

22 


20-85 

20 I 


192-89 

204 


155-61 

182 


4-37 

10 


4-921 3-82 

5 I 10 1 


0-80 

13 


8-55 

13 


I 


37-i 
lOO* 


♦ 11 mouthx 


It may be added tliat the mean annual totals for these thre(‘ stations 
for the fjeriod 1912-15 were as follows: Otira, 202*99 in. on 197*7 days; 
eastern |X)rtal, 171*80 in, on 193*2 days (March, 1915, omitted); Bealey, 
G7*4t)in. on 115 days (May, 1914, omitted). 

On the eastern Hanks of the main range there is u continuous clothing 
of forest wliich consists practically solely of the mountain southern- beech 
(Nothofagiis rhJfortioidpH). The three characteristie tree-members of the 
Westland mountain forests viz., the southern rata (MvhimdpiOH lucida), 
the kawaka (Libocpdrun Bidwillii), and the mounts in*totura (Podovat'jnftf 
Hallii) — are practically absent, although they occur somewhat scantily along 
with their seedlings and .sajilings amongst the Nnthofagus on the eastern 
side of Arthur’s Pass. The fact that the mountain-totara- kawaka associa- 
tion is found only in certain specially favourable localities on the eastern 
flanks of the divide (as noted above) must be taken as due primarily to a 
marked difference in the clinjate between west and east. The undergrowth 
of the southern-beeeli forests consists for the nmst part of the Nothojagm 
seedlings and saplings, although such large-leafed shrubs as Nothopanax 
Colensoi, N. Phyllocladm alpinus, QriseUuia httoraliSf &c., enter 

sparsely into its comj)osition, more especially in the smaller gullies. The 
canopy of this Nothofagus forest is more or less open on account of the 
twiggy nature of the branches and the very small size of the leaves, and in 
considering its fern content the restrictive effect of this feature must be added 
to that of the climate generally. Moreover, the tree-trunk bases are for 
the most part regularly cylindrical and erect, and of small diameter, and 
accordingly do not provide the favourable stations for low epiphytes as 
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flo the overhanging and irregularly growing large tree-bases of the southern 
rata and the inountain-totara. In spite of the heavy annual rainfall the 
floor of the forest is frequently dry, and on one occasion on which the 
writer examined the Bealey Valley forest it was noticeable how remarkably 
rapidly the forest-floor and the trees generally had become dry after two 



or three days of rain and snow, in spite of the fact that there had been no 
wind. In view of this it is not surprising that another prominent character- 
istic of the Westland forests is here absent — namely, the constant clothing 
of the boulders and fallen logs with ferns and liverworts. 
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Tliroughout this eastern mountain rain-forest Uymenophyllum villoautn 
is fairly abundant, both in moss on the floor and as a low epiphyte, the only 
other epiphyte being the small hardy Polypodmm BiUardieri, which also keeps 
to within a very few feet of the ground. H, multifidum, U, Jiabellatum, 
and H, rarum are also present, though much less commonly, and always on 
shaded rock-faces or in other overhung places, the two latter species in 
small stunted colonies. The only other ferns to be met with are the hardy 
and widespread Polyatichum veshtum, Blechnum penna marina^ and B, vvU 
catneum (these three being abundant), such rupestral species of Aspleniutn as 
are widespread throughout the drier parts of the South island, and also the 
mountain A. tnchowancs, although in damp gullies and hollows Blechnum 
capense, Gletchenia Cunninyhamit, and Asplenium hulbijemm are not uncom- 
mon. It is noticeable that Hymenophyllum demmim and H. bivalve ^ which 
are frequent terrestrial or low epiphytic species in the western mountain forests, 
an<l are also most abundant m the southern-beech forests of Nelson u]) to 
an altitude of 3,000 ft., arc here apparently altogether absent, although 
Armstrong (5) reported finding the former. Thus only those Hynieno- 
phyllaceae are present which in Westland were found to be able to adopt 
the high epiphytic station and the close mat growth-form, and of these only 
H, villoaum, the hardiest species in the New Zealand family, is at all frequent. 

On damp, moss-covered rock-faces in the forests of rather lower altitudes 
I have also occasionally found H, pulchertimtim and H. pellatum. These 
two species in Westland belong to the mountain ravines and do not descend 
to the lowlands. They are neither, however, especially hygrophilous, and 
//. pdiatum is also a typical mat-former. Throughout the forests of the 
Eastern Botanical District the latter must certainly be included among the 
very few species which are a1 all abundant. 

In addition to the llymcnophyllaceae enumerated above as occurring 
on the eastern flanks of the main divide, H. Armairmigii was originally 
discovered (4) alongside waterfalls near the source of the Waimakariri 
River at an altitude of 3,800 ft., and probably exists elsewhere also in similar 
localities. //. Mahnyti occurs almost invariably on old large trunks of 
(he kawaka, and it has been reported from the kawaka forest noted above 
as occurring at the head of the Kakaia River. The peculiar frond-form of 
this species, as noted in my first paper (18), is well adapted to withstand 
drying. 

B. The Intermediate Montane Area, 

The neighbourhood of Cass (see maps on pages 73 and 76), which is situated 
on the Midland Railway at an altitude *of 1,850 ft., may be taken as repre- 
senting more or less typically those montane tussock-grasslands of Canter- 
bury which lie between the dividing range and the more easterly outlying 
mountains. Through the kindness of Dr. G. Chilton, Professor of Biology 
at Canterbury College, 1 was able to stay for a few days at the College 
Biological Station at Cass, and from this as my centre to examine the 
neighbouring country, and also the forests of the Waimakariri Valley. 
1 desire to express my thanks to Dr. Chilton for the opportunity thus given 
me, and also to Mr. C. E. Foweraker, of the Biological Laboratory, who 
accompanied me on these expeditions. 

There is a rain-gauge at the Biological Station, which is read at inter- 
vals, and from the data thus gathered it seems clear that the rainfall is 
hero somewhat le.s8 than at Bealey, which Ues about six miles due west. 
The north-west showers frequently pass down the Waimakariri Valley, 
and so do not reach Cass, which lies two miles up a lateral valley. The 
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north-wpst winds, however, are frequent and drying, and at times very 
fierce. It is apparent, then, that Cass possesses a more severe climate than 
that which prevails on the eastern flanks of the dividing range. Cockayne 
and Laing have shown (16, p. 345) that these two climates, the subalpine 
forest and the tussock-grassland cUmate, pass into one another without a 
transitional phase, and that the sharply defined line which separates them 
extends throughout Canterbury at a short distance cast of the dividing 
range. They ^d, The steppe [i.e., the tussock-grassland] climate is far 
from being really dry, but clear skies with strong insolation are frequent, 
and the ever-present wind would demand a much higher rainfall before 
forest could establish itself naturally.” The following arc the annual rain- 
fall figures available with respet to Cass : 1917 (from 21st April), 38*7 in. ; 
1918, 69*8 in. ; 1919, 40*6 in. ; 1920, 43 0 in. 

In accordance with these climatic conditions the southern-beech (iV. cl^- 
fortundes) forest in the neighbourhood of Cass is present only in patches 
in the mountain-side gullies, the greater part of the area being covered 
by tussock-grass, divaricating shrubs, and subalpine herbs, and the river- 
terraces by mat and cushion plants and by the thorny Discaria toutmtou. 
For a fuller account of the plant ecology of this area reference must be made 
to Cockayne and Foweraker (16). The interior of the patches of Notho- 
fayus forest is very opn and dry, and there are few shrubs. The few 
hardy ferns are more or less confined to the immediate neighbourhood of 
the watercourses, and epiphytes arc altogether lacking. The only species 
of HytnenophyUum present is H, mUosum, which occurs on the groimd in 
moss near the creek-sides. Mr. Foweraker informs me that the same speies 
is present in a very stunted form on rocks at the summit of Mount Sugar- 
loaf, in the immediate vicinity of (W, at an altitude of about 4,0(K) ft. 

In their account of the plant ecology of the Mount Arrowsmith district 
(see map 3, on page 76), which lies between the uppr Ashburton and 
Rakaia Rivers, a few miles to the east of the boundary of the Western 
Botanical District, Cockayne and Laing (16, p. 357) note the presence at 
subalpine altitudes of U. viUosum as a spcial rock-plant, and H, muUifidum 
on peaty humus on rock-ledges and in chinks. Dr. Cockayne informs me 
that on the wetter mountains of Central Otago (see map 4, on page 85) 
H. nmlhjidum occurs in its mountain form in sheets on shady rocks at 
altitudes of 3,000 ft. and upwards. 

C. The EsLstern Outlyimg Mountains of Canterhury, 

From map 3, on page 76, it will readily be seen that separating the 
intermediate montane area of Canterbury from the eastern plains there 
is a chain of high outliers, separated from one another by the main river- 
valleys, These outliers are forest-clad on their seaward slops. I pro- 
pse now to give a description of the distribution of the Hymenophyllaceae 
in the forests of three of these outliers- -vis.. Mount Oxford in the north, 
Mount Peel and Mount Studholme in the south — adding also what is 
known as to their occurrence in the original forests of Banltt Peninsula. 

As has already been mentioned, the presence of continuous forest on 
the eastward slops of these outliers, which in the case of South Canter- 
bury, and also of Banks Peninsula, must be reckoned rain forest, is due 
to the easterly and south-westerly precipitation in addition to the occasional 
north-west showers. The fierce and drying nature of the north-west winds 
is exprienoed rather in the northern than in the extreme southeni parts 
of Canterbury. I am informed by Mr. F. Akhurst, the meteorological 
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observer at Waiinatt*, that there the prevailing winds are lif^ht east and 
north-east, with light rain, the heaviest rains coming fmin the south-west ; 
while the north-west winds only very occasionally pass b<‘yond the interior, 
and even then have lost their violence. At Mount P<‘el also the greater 
part of the rainfall is derived from the south-west, although here the 
north-w’est winds sometimes bring heavy showvrs. On Mount Torlesse 
and Mount Oxford and farther north there is less of the steady south-WYst 
rain and more of the north-w'est show'ers, and the significance of this lies 



Map 3. — C’aiiterbury, N.Z., showing outlying mountains. 

in the fact that the latter, being accoinponied by heavy winds, must be 
accounted of much less value to the vegetation than the former. There 
is a continuous and fairly heavy rain forest on Mount Peel, from which 
the southern-beech, except for certain isolated patches at higher altitudes, 
is absent, and also the flats and the sides of the near hills at Waimate were 
covered originally by the same type of rain forest ; but the lower slopes of 
Mount Torlesse, Mount Oxford, and the lesser outliers still farther north 
are clothed with a typical southern-beech (iV, Solanderi) forest intermixed 
with scattered taxads. 



Holloway. -Studies in the Neiv Zealand liymenophyllaceae, 77 


Table C gives a general idea as to the greater amount of precipitation 
that takes plac(» on these outliers and on Banks Peninsula than at 
Lincoln on th(» plains. It must be not<»d that at Oxford, Peel Forest, 
and more e8|x*cially at Waiuiate, the meteorological observers are located 
at distances varying from two to five miles east of the mountain- base, 
and at Akaroa lh«‘ data refer to sea-level. Undoubt(»dly, therefore, in 
each case the figures will show a low’er rainfall than what is actually 
exjierienced on the mountain-slopes. This conclusion is well attested by 
data kindly supplied me by Mr. F. Akhurst, giving the rainfall for the period 
1911 20 at three different stations in the Waimate district -viz., “(Trey- 
lands,” Wairnate, and “ Hiwiroa ” -of which tin* first named lies three 
miles farther east than Waimate, and the last two miles west of Waimate 
in the direction of the hills. These data show that tliere is a very consistent 
increase in the precipitation as one passes westwards from “ Grey lands ” 
towards the hills, the mean annual totals at the three stations for the jieriod 
1911 20 -viz., “Greylands,” 22*91 in. ; Waimate, 2()*02 in. ; and “ Hiwiroa, * 
29*74 in. -indicating very fairly what this increase usually amounts to. 

Tablk (\ 



Years 






Oxford ' 

Pi‘i*l For«*rtt 

W.iiniut4> 

1 

\kuro<t 1 

J.lnroln 


(750 ft ) 1 

(900 ft.) 

(IMOft ) 

j (S<*,i-|i*v«*l). I 

(^2ft ). 

Mean atuinal rainfall 

33»1 , 

43*53 

20*02 

39*80 ' 

25*19 

.Mean number of r<iiii,v cUyH . 

113 40 

11K80 

129*70 


124*40 


* For 1017 20 only (ono iiiontli niiiltt4d frr»m 1010 nml 1020) 

Whereas in Westland and on the eastern Hanks of the dividing range 
the forest is still practically virgin, on the outlying Tanterbury mountains 
it has been largely cut out, or even, as on Hunks Peninsula, almost wholly 
altered or destroyed. However, the fact that there are extensive uiid 
practically untouched scenic or water-supply n»serve blocks at Mount 
Oxford, Mount Peel, and Mount Rtudholnie makes it ])ossible to gain a 
reliable idea as to the original distribution of the Hymenophyllaceae in 
these localities. 

(a.) At Mount Oxford the reserve forest covers the area included in the 
Cooper’s (Veek watershed as it now exists, stretching in altitude from about 
l,(X)0ft. to 2,500 ft. As usual in .southern-beech forest, the undergrowth 
is conifiosed mainly of the beech seedlings and sajdings though a few shrubs, 
such as small-growing GriseUtiia liUornlis and small-leaved coprosmes, aie 
scantily present. In the narrow lateral gullies these shrubs are rather more 
abundant, and include the large-leafed araliads Nothopanau arfmeuw and 
Schefflera digilata, and occasionally also the small-growing tree-fern Alsophila 
Colensoi and the larger Cyaihea dealbata. For the most jiart the forest-floor 
is open and dry, there are no epiphytes, and tlie ferns are confined to the 
smaller gullies and to the steep sides of the main stream-bed. 

Apparently only four species of Hymenophyllum are present. Of thesi* 
H. viUosum and H. multifdum are abundant in close colonies on the rocky 
walls of the main gully and on the mossy forested sides of all the gullies 
generally. Both are to bo found also, though less frequently, on the 
mossy floor of the terrac(‘-foreat, where the only other ferns present are 
the hardier species of Blechnttm. H, sanguinolentum is the only lowland 
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species present, and this is restricted to one or two especially damp 
localities in the lower part of the main gully. H. peltaUum is not uncommon 
at rather higher altitudes in close mats on boulders and on the rocky 
sides, more especially in secluded gullies. Such ferns as were found to 
occur commonly in the southern-beech forests on the eastern flanks 
of the dividing range are present here cn the main gully-walls, and in 
addition abundant Polypodium grammifidia. Intersecting the terrace in 
the main valley are several narrow and damp gullies in which such hygro- 
philous and shade-loving ferns as Blechnum Pateraoni, Dryopteria penni- 
gera, and Leptopteria hymenophylloidea are commonly present. A few days 
previous to my visit there had been an unusually violent dry north-west gale, 
and even in these secluded gullies its eflect had been felt, for the edges of 
the fronds of the Leptopteria were shrivelled. In the more open main 
gully and on the forest-floor generally, where the dr3dng efiect of the wind 
must have been severe, neither //. viUoaum nor H, muUifidum showed signs 
of shrivelling, thus bearing witness to their hardy nature. 

From a locality, now denuded of forest, at a somewhat lower altitude 
Mr. 0. Anderson, of West Oxford, has kindly sent me specimens of both 
H, minimum and also stunted H. Tunbrtdgenae which were growing 
scantily on a rock-face in a creek-bed. As shown in my previous paper, 
the former species has a fairly wide range in Westland, but the latter is a 
lowland plant. The presence of these two additional species suggests that 
in ttie original Oxford forest at any rate, at its lower levels still other 
species, as, for example, H, aanguimlentum^ may have been present on 
damp rock-walls in the watercourses, but in the existing forest the distri- 
bution is practically restricted to the three species which throughout the 
Canterbury forests are the most widely occurring of all. 

(ft.) With respect to Peel Forest my own observations are supplemented 
by those of Dr. H. H. Allan, who has made a special study of the plant 
ecology of this area. The higher humidity of Peel Forest as compared with 
that of Mount Oxford is clearly shown in the fact that the ferns which in the 
Oxford forest gullies are altogether nipestral are here abundantly present 
as epiphytes in thick moss on the shrubby trees in the Kowhai Creek bod 
at corresponding altitudes, and the more hygrophilous species are luxuriant 
on the mossy creek-sides. The three filmies, H. vittoaum^ H, muUiJidum, 
and H, peUaium, which are all widely distributed throughout the Eastern 
Botanical District, are here abundantly present both as epiphytes, and also, 
in the case of the two latter, in sheets on the gully-walls. vittoaum 
adopts altogether the epiphytic station, climbing the shrubby trees in the 
creek-beds to a height of 15 ft., and always overtopping the other two species. 
H. demiaaum is also present in frequent terrestrial colonies, and H. aanguino- 
lenlum is occasionally to be found as a low epiphyte. The outstanding 
feature in the Hymenophyllaceae of Peel Forest, however, is the presence 
of H. ptdeherrimum on the walls of the Kowhai Creek Oully throughout 
its entire length, and of H, acabrum in large sheets on the gully-sides in one 
or two especially secluded placea. The former of these two species, as has 
already boon stated, keeps almost entirely to mountain ravines, but yet is not 
an extreme hygrophyte. However, its marked abundance and luxuriance 
in the Peel Forest gullies is a significant feature. H, acabrum is undoubtedly 
a more hygrophilous plant, and its presence is an even clearer indica- 
tion of the constantly high humidity of these gullies. On the forest-reserve 
slopes H. flabdlatum occurs scaptily on the bases of the stems of the tree- 
fern HemUdia Smithii, but H. multifidum is the only species which is at 
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all abundant outside the actual gullies, spreading in sheets on the damp 
forest-floor. Above the forest-line, according to Dr. Allan’s observations, 
this latter species, with H, viUosum^ occurs on damp rock-surfaces up to an 
altitude of about 4,500 ft. Compared, then, with the forest of Mount Oxford, 
that of Mount Peel shows itself in its HymenophyUaceae to be quite of the 
rain-forest type, this being apparent both in the number of species and of 
individuals, and also in the station adopted by many of them. Compared, 
on the other hand, with their occurrence in the Westland forests, the species 
here are seen to be by no means the most hygrophiious of the family, and 
are also almost altogether those which have in Westland a wide altitudinal 
range or are purely upland plants. Moreover, they do not extend outside 
the narrow gully-beds to any marked extent, and their vertical range is 
restricted. 

(c.) The largest extent of forest now existing in the Waimate neighbour- 
hood is that in the water-supply area of Kelsey's Valley. This valley extends 
eastwards for a length of about two miles from th(' foot of Mount Studholme 
(.*1,650 ft.), in the Hunters Hills. At its lower end, distant four miles from 
Waimate, it lies at an altitude of 550 ft., and at the foot of Mount Stud- 
holme at about 1,400 ft. This forest, therefore, differs from that of Mount 
Peel and Mount Oxford in belonging almost wholly to lowland altitudes. 
As indicated above, its rainfall will be considerably greater than that 
recorded for Waimate itself. 

Prom the lower end of the valley upwards there is the same general 
epiphytic fern flora on the shrubby trees in the stream-bed as at Peel 
Forest, although the stems of the tree-ferns are for the most part bare. 
The presence in the lower third of the valley of the three species Hymeno* 
phyllum eanguinolenium, II, auetrale, and H, Tnnbrtdgeme^ the first named 
as an abundant low epiphyte, and the two others more scantily on the gully- 
walls, marks this locality as belonging to the lowlands. Farther up the 
valley, where also the shrubbery becomes more closed in, and the humidity, 
as evidenced by the wealth of mosses and liverworts, is higher, the u])land 
species H, vtUosum and H, peltatmi are predominant, the former being both 
low epiphjrtic and terrestrial, and the latter restricted entirely to the walls 
of the gully. H, bivalve and H, muUiJidum are also here present in thick 
moss on the creek-sides, and H. detnmum, though somewhat less commonly. 
Although the charact(*ristically lowland and upland members of this list 
are, as already indicated, predominant in the lower and in the higher 
reaches respectively of the main ravine, H, eanyninolenhun is scantily pre- 
sent in one or two places as a low epiphyte up to 1 ,200 ft , and H, peltafum 
extends, but also scantily, well down into the lower reaches. The humidity, 
then, of the actual ravines of Kelsey’s Valley will bo, on the whole, some- 
what lower or perhaps more variable than that of the Kowhai Creek at 
Mount Peel, this being clearly seen from a comparison of the list of species 
of HymenophyUaceae present in each locality and in the degree of epiphytism 
shown by them. Moreover, the general facies of these two lists corresponds 
with the altitudes of the two localities as given above, using the facts 
concerning the behaviour of the species in Westland as a standard for 
comparison. As in Mount Peel, the HymenophyUaceae in Kelsey's Valley 
are restricted to the deeper ravines, this being probably the case also in 
the original state of this forest. 

(d.) The forests of Banks Peninsula have now nearly all been destroyed, 
so that it is not possible to describe with certainty the distribution of its 
filmy-fem flora. Laing (25) has carefully studied this area in its present 
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state, and has brought together what can be known from both pre- 
sent and past researches of the primitive state of its plant-associations. 
Martin (26) has still further studied the Pteridophytes of the Peninsula, 
and has succeeded in adding to the information contained in Laing’s paper. 
J. B. Armstrong (5), in a general account of the flora of the Canterbury 
Province, published in 1879, when the forests were still largely untouched, 
gave sj)ecial attention to the fern flora of Banks Peninsula. The following 
summary is based u|X)n these three papi^rs : — 

The ridges, slopes, and valleys of the greater part of the Peninsula were 
originally covered with a continuous sheet of rain forest up to about 
2,6()0 ft., the summits of a few of the highest |)eaks (e.^.. Mount Herbert, 
3,014 ft.) alone rising above it. Up to 2,000 ft. the com|XJ8ition of this 
forest was very much that of the lower slo])e8 of Mount Peel, except that 
the rimu also was scantly presimt, as well as certain characteristic northern 
trees and other plants. The lower stories were more closed in than in the 
case of any of the other forests of the Eastern Botanical District, there 
being a greaU^r variety and abundance of shrubby trees and tree-ferns. 
Lianes and epiph 3 rte 8 were abundant, more especially in the gullies, and the 
tTe<‘-fern steins were commonly clothed with species of Hyineno})hyllaceae. 
The forests of this area certainl}^ provided a more favourable home for the 
llyinenophyllaceae than those of the Eastern Botanical District already 
considered. This fact accords well with the geographical position of Banks 
Peninsula (see maps 2 and 3, on pages 73 and 76), and also with the general 
rainfall data recorded at Akaroa at sea-level (see Table C, on page 77). 

Moreover, the strong, dry, north-west winds are less frequent and 
less severe on the Peninsula than on the plains, and in the gullies would 
have comparatively little effect. Thus its climate approaches nearer to 
that of Westland than that of any other part of the KasU^rn Botanical 
District. However, as Laing has pointed out (25, p. 364), the absence 
from the Peninsula of such c^ommon Westland trees as the southern rata 
{Metroitiderott lucida), the kamahi (Weiftmannia racemosa), and PhyllO' 
cladiis alfinus, all of which are abundant also in the damp forests of South- 
land, is a sign of its drier climate. There is no doubt also that its filmy 
ferns were more restricted to the gullies, and were less epiphytic in habit, 
than in Westland, 

In his list (5, p. 346) of the Ilymenophyllaceae of the Peninsula, Arm- 
strong enumeraU'H, among others, all those s|)ecies which have been 
described above as occurring elsewhere in Canterbury, with the exception 
of H. villoftum, which species, however, Laing has found to occur on one 
of the peaks. Jn addition Armstrong mentions the following: H. rarunt, 
H, dihUatumy IL ferrutjineumy H, Malingiiy and five species of Trichainanes 
-viz., r. LyalUiy T, kutntle, T, venosuniy T, elongatumy and T, Colensoi. 
Of the 8j>ecies thus enumerated a considerable number have been reported 
also by Laing and Martin. It would seem, as Laing sets forth in detail 
(25, p. 372), that certain of Armstrong’s identifications, more especially with 
regard to the flowering-plants, are to be doubted. So far as the Hymeno- 
])hyllaceae are concerned I see no reason for doubting any of the members 
of the list, although Laing queries three species of HymenophyUum and 
four of Trichomanea, Of these T. humile and T. etongaluniy as has been 
mentioned earlier, are typically northern species. They are absent from 
Westland, but Cheeseman (10) records them from various localities in the 
Nelson and Marlborough Provinces. Seeing that there is a strong northern 
element in the Peninsula flora, it is not unlikely that these two species 
^‘iginally occurred there. Martin records the fact that a cx)llector other 
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than Armstrong has reportiMl the occurrence of T. humHe, and he has 
very kindly forwarded me s])ecimens of this species from this collection. 
T. Colensoi also is mentioned by Martin as having been repiirted by the 
same collector, and of this species also he has kindly forwarded me 
specimens said to have been gathered on the Peninsula. If the hygro- 
philous T, Colensoi was present there would seem to be no climatic reason 
why T, Lyalhi also should not have been there. On the other hand, the 
a))parent absence of T, renifonne is rather remarkable. As has been shown 
in niy previous paper, this 8|)ecies is less hygrophilous than the othi»r 
two memlx^rs of its group viz., H. dilalatum and H. senbrnm— and, more- 
over, Armstrong has recorded it (5, p. 346) from elsewhere in the Canterbury 
Province. The presence on the Peninsula of 1\ eenosum on tree-fern trunks 
has been corroborated by Laing. Of the three species of Ilymenophylluni 
in Armstrong’s list queried by Laing namely, //. scabrum, H. pulchet nmnm ^ 
and H fetruyineuw — the two former still exist in Peel Forest, and the latler 
would find a very suitable home along with T. renosum on the abundant 
tree-fern stems in the temperate humid gullies of the Peninsula. 

T have to thank Professor A. Wall, of Canterbury College, for drawing 
my attention to the fact that H, rarum^ IL sanyuinolenlum, and H. Tun- 
hrulgense all occur on the damp, shaded southerly faces of the Mount 
Pleasant lava-rocks overlooking Lyttelton, at an altitude of about l,5()0ft. 
Th(* two former J found to ado])t there the same stunted mat form in which 
they are found in Westland as high epiphytes, and 11. Tiinbrnlyense nXm was 
ill very elose mats on the vertical rock-faces. 

It seems clear that originally the forests of Banks Peninsula iKissessed 
a filmy-fern flora which was very rich in 8|Hicies, but which was probably 
largely confined to the gullies. (Compared with the other Eastern Botanical 
District forests, the outstanding feature was the presence of the greater 
number of the species of Tnchomanes, and, generally sjieaking, of those 
members of the family, both l<»wland and upland, vrhich are especially 
hygophilous. 

D. Comparison vnth Westland. 

Tn the wet forests of We.’stland the Hymenophyllaceae as a whole are 
e])iphytic rather than terrestrial. East of the dividing range, on the other 
liand, though probably originally to a less extent on Hanks Peninsula than 
elsewhere, the terrestrial station is that characteristically adopted by them. 

At subalpine altitudes in Westland it was found that H. villosum alone 
tends to preserve the epiphytic habit, and this is to be seen also in the 
eastern subalpine rain forest. The difference in humidity between the 
southem-becch forest of Mount Oxford and the rain forests of Mount Peel 
and Waimate is brought out in the fact that in the former H. villosum is 
invariably restricted to the ground, together with the other few species 
present, whereas in the latter not only this species but also H. muUijidum^ 
H. peUaiurny and H. sanguinolentum are able to adopt a low epiphytic 
station in deep shaded gidlies. The species which in the Mount Peel and 
Waimate rain forests are able to adopt the low epiphytic station belong 
to that group which in the lowlands of Westland ascend to the to|)s of the 
highest trees, with the addition of H. peUatum, which in the ravines of the 
western flanks of the dividing range occurs as a low epiph3rte in company 
with H. viUosum and H. muUiJidum. No doubt in the humid gullies of 
Banks Peninsula, on account of the more equable climate, the Hymeno- 
phyllaceae were epiphytic to an even greater extent than at Peel Forest 
or Waimate. 
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To pass from the vertical to the regional distribution of the species 
oast of the dividing range : Practically the only early source of information 
dealing with the forests in their less altered state is Armstrong’s paper 
quoted above. In it he gives a list of Ilymenophyllaceae which were to 
be found in the (’anterbury Province, and he particularizes in a tabular 
form where each species occurred- whether on Banks Peninsula, or in the 
“ Middle District,” or in subalpine localities — ^aiid also whether they were 
rare, local, or abundant. It is evident from this list and from my 
own observations detailed above that, speaking generally, the species of 
Ttichomanes, and also the specially hygrophilous species of HymenophyUum, 
both lowland and upland, are either absent or are very locally distributed. 
H, villosum and //. ynuUifidnm, which in Westland. have the widest alti- 
tudinal range, are, together with H. peltatuw, the most abundantly 
distributed species east of the dividing range. 

There are now no forests on the Canterbury Plains which can be 
described us altogether lowland and properly to be compared with the 
lowland forests of Westland. Owing to its dry southern-beech typ, as well 
as to its altitude, the Mount Oxford forest now apparently contains only 
two lowland sjiecies, of which II, sanguinoU^ntnm is in every sense extremely 
restricted and H, Tunlrridyense almost extinct. These two ‘species arc 
round here only at the lowest altitude. The rain forests of Mount Peel, 
Wainiate, and Banks Peninsula, whose lowest altitudes are 1,000 ft., 560 ft., 
and sea-lcvel ies|)ectively, show a corresponding increase in the number 
and comparative abundance of lowland species. 

U, vdlosimi does not in Westland descend to sea-level, and it preserves 
in (’’anterbuiy tins character in its distnbution. Judging from his list, 
Annstrong recognized II, vilUimm only in its inon» stunted subalpine fonn. 
In his onginal paper describing this species T. Kirk (22, p. 396) notes that 
collectors ha<l commonly mistaken it for H, ciliatum^ a species which has never 
been found in New Zealand since it was first rejjorted from a single locality 
in the Nelson district some years before Armstrong wrote his paper. It is 
to be noticed that the latter includes H, nliatutn in his list, stating that 
il occurs in Canterbury at middle altitudes. I feel satisfied that he also 
must have mistaken, in some localities at least, H, mllosum for the closely 
related U, sanguinoleatum, and that he accordingly concluded that this 
latter species was widely distributed from the lowlands to subalpine 
altitudes. Again, he ascribes the same wide distribution to H, Tunbridgense, 
and I suggest that he has confused this species with H. peUaiim. 
1 have found the former to be a lowland and quite a local plant in 
(Canterbury. 

With regard tO other usually widely-ranging species, it is noteworthy 
that J7. demissum, which in Westland is abundant from sea-level to high 
up into the mountain forest, is very much less frequent in Canterbury. 
H, hivahe also, which occurs with H. demissum on the mountain-flanks of 
north Westland, and especially, as will be seen later, in the southcm-beech 
forests around Nelson, is in Canterbury an infrequent species. Other 
widely-ranging species in Westland are the diminutive H, Armslrmgii 
and also II, rarum and U, fabellatum. The former has been found in 
Canterbury only on wet mossy rocks and boulders in subalpine localities 
on the dividing range, as mentioned above. In the Westland lowlands 
it is extremely abundant in short moss on smooth sapling-like stems, but 
in the Canterbury forests such a station is not consistently damp enough. 
H, rarum and H, flaMlatum are thoroughgoing epiph}rtes which can only 
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grow io a pendulous position. In Canterbury they have just as wide a 
range as in Westland, but are very local. H, Mahngii occurs in Westland 
from sea-level to the subalpine forests wherever the kawaka is present. In 
Canterbury it seems originally to have had the same range, being reported 
from Banks Peninsula by Potts (3(), p. 359) as occurring on the decayed 
trunks of both the kawaka and the mountain-totara, and from the valley 
of the Wilberfoico River on the eastern flanks of the main ranges by 
F. N. Adams (see reference in Cockayne and Laing, 16, p. 343), in which 
locality the kawaka is the dominant tree. 

The southern-beech type of forest is less favourable for the Hjrmeno- 
phyllareae than is the mixed rain forest ; but the comparison of the difierent 
forest types in the Eastern Bntamcal District with respect to their filmy- 
fem content is not quite so simple in the Eastern Botanical Distnet as it 
will be seen to be in certain parts of the North-western Distnet, for in the 
former the effect of forest type on the distribution of the Hymenophyllaceae 
cannot be studied apart from the effect of both altitude and general 
climate. 

II. The General Distribution of the Species in other Parts of the 
New Zealand Biological Region. 

Having given a detailed account of the Hymenophyllaceae as they 
occur in Canterbury under different conditions of climate, altitude, and 
forest covering, and compared these facts with their occurrence in 
Westland, it Incomes less necessary to desenbe in so detailed a way 
their occurrence in other parts of the New Zealand Biological liegion. 
The following summarized facts will serve to check or amplify the con- 
clusions which have thus far been reached in this and in my previous 
paper with regard to the behaviour of the species. 

A. South Island, 

In the neighbourhood of Dunedin, where the humidity conditions are 
siimlar to those prevailing on Banks Peninsula, and there is a comparative 
absence of the dry north-west wind, the taxad rain forest was originally 
widespread. For the period 1911-20 the average annual rainfall at 
Dunedin was 39-98 in., and the number of rainy days 155. From my own 
observations, and from the List of Species of this neighbourhood published 
by the Dunedin Field Club (17), it is apparent that the Hymenophyllaceae 
are here more abundant and alM show a greater tendency to the epiphytic 
habit than in any of the existing Canterbury forests. Moreover, in the 
heavily forested gullies a few of the species range somewhat outside the 
actual creek-beds, and various species occur more lui|;uriantiy still in 
the forests of the upper slopes of certain of the higher coastal hills where 
at altitudes of 1,(X)(>-1,600 ft. drifting mists are a well-marked feature. 
However, the extent to which they become epiphytic must be accounted 
quite restricted compared with their behaviour in the Westland forests. On 
the whole, the upland species 'are very poorly represented, and the same 
may be said of the especiaUy hygrophilous section of the family. Thus 
the Dunedin forests may be classed on their Hymenophyllaceae as 
belondng to the lowlands, and their humidity may be reckoned to fall 
consi^iably short of the consistently high humidities of the forests of 
Westland. 
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To / Kirk (2.‘i) has imblislaHl a list of Hymouoj)liyllareae occurring 
east Stfwait Island, with short notes as to their ndative abundance and 
dcheir distribution. The rainfall at Hulf-moon Bay sottienient, on the 
east coast, avcragetl for the |K‘riod 1918 to 1920 ()0*85in. |K*r annum, 
and the number of raitiv days 240*6. From the excessive number of 
rainy <lays it will rea<lily be seen that the Htmosph<‘ric humidity is for the 
most part lugh, a fad which Kirk |ioints out is evident in the rapid 
change of vegetation into |K‘at. The more elevated ]/arts of the island, 
n'aching an altitude ol ft., adjoin the west coast, and here the rainfall 

will bt* heavier. The forest-covt‘ring generally is heavy mixed -taxad 
rain forest, and is somewhat similar to tliat ot Westland. Nothofatfus 
is altogether alisent. Kirk reconls the j)resencc of twenty s|H'cies of 
Hynienophvilacea(‘ on Stewart Island, and nott*s that, whereas in New 

/<‘ahind generally this family constitutes one-fifth ot the entire fern 

flora, the projKirtion rises to one-thinl in Stew’art Island. Thus St^'wart 
Island may lie u’ore nearly cnm})ared with Westland as rt'gards the filmy- 
fern flora than the fon^sts of Banks Peninsula or of Dunedin. HoW(‘Ver, 
of the n ore hygmphilous s|H*cies 7’. Cohnso! and H. scahrum are apparently 
absent; T. strict inn^ T. irnifonne^ and //. australe are rare and local; and 
H. (hlatatiiWf though fairly abundant, occurs on fallen logs rather than as 
an ej»i])hytc. Leptoptens hifmenophylhtdes and A. snpeftm attain a luxuriant 
growth in s(*cluded situations, but art* much less widely distributed than 
in Westland. It is evident, themfore, that, although the climate of Stewart 
Island is him id, the hun i<litv is not so favourable to the filmy ferns as in 

the forests of W<*stlund, a fact which may very imssibly bt* due to the 

greater prevalence of winds in Stewart Island. 

The South Island North-western Botanical District jireseiits favourabh* 
opix>rtunities for u comparison of the distribution of the Hymenophyllaceae 
in heavy taxad and in pure southern -beech forests re8]M*ctively under 
Minilwr climatic <*onditions. 

In the heavy taxad forests at (irey mouth there is a distribution of tin* 
Hymenophyllaceae similar to that in the lowland forests of north West- 
land. A mile or so up the Drey Valley, immediately behind Dn^ymouth. 
there is an extensive stretch of more or less flat pun* Nothofaqiis forest 
in which there is a fairly abundant though noticeably restricted distribution 
of the HvmenophyllaceHe. The rainfall here will lx* very little different 
from that at Dreymouth, and the constantly high humidity near the 
ground in this southern-beech forest is attested by the fact that at low 
stations on the trees and on fallen logs I found an ubmidance of prothalli 
and s|K)n»ling plants of most of the 8|K*cies that were present. These are 
mainly the sp(»cies which in the lowland Westland forest are mid and 
high epiphyt<*8. H. miiltifidnm, H. sanffuinolerUunt, and H. Arfnstrotiffii 
clothe the main trunks of the trees up to a height of 20 ft. H, ditaiatuntf 
//. scalmim, and T. renifonne are all commonly present, as are H, Jlabeh 
Intnm, IL rnnon, and II. TunbridgenHe^ but all these are restricted to fallen 
logs or tree-})ases u|) to 6 ft. above the ground. H. demissum is present 
ui)on the floor. The frequent presence of the upland H. pukherrimum and 
T. Lyallii in a low epiphytic station is also an indication of the relatively 
high atmospheric humidity near the ground, but the s|M.*cially hygrophilous 
H. australe, H. ferrugineum, and T. strictuw are apparently absent. There 
are no mid-epiphytic ferns or other cpiphytt*8 other than the three species 
of Hymenophyllum first mentioned above. Pure southern-beech forest con- 
tains a very small admficture of large-leaved shrubs or shrubby trees, and 
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tivp-ffrns are scanty. The leaves of all the Nothofagus species are small, 
and the canopy and lower story are more open than are those of the 
heavier mixed -taxud forest. Thus under similar climatic conditions it 
would appear tliut whereas the atmospheric Immidity of the interior of 
the heavy mixcd-taxad forest is more or less consistently high up to the 
mid-epiphj"tie *^tation on the trees, the same high humidity is maintained 
only up to the low epiphytic station in pure southern-beech forest. 

This comparison may be even more strikingly made with regaivl to 
the southern -beecli forests of the larger lowland valleys in the close 
vicinity of Reefton, which lie at an altitude of from 600 ft. to 700 ft. 
Here the mean annual rainfall for the pi^riod 1911-20 was 75-18 in., and 
the number of rainy days 174-7, so that the climate may fairly be considered 
a wet one. There is also an absence of drying winds. In these broad valley 
forests only six species of Hyjiienophyllaceae were found, of which H. vtT- 
losum is the most abundant, occurring both as a low and a mid epiphyte, 
and occasionally also on the floor. In the narrower gullies U, muUiJidum 
filso ascends to the mid-epiphytic station, and H. rarum is in occasional 
colonies on the underside of large overhanging trt^es. //. detnissum and 
H, Tm^hridfjense are pre^sent on tlie floor. H. ferrtigineum is also to b(» 
found very scantily on the damp rocky walls of the narrowest gullies. 
Tree-ferns, except for the low-growing Alaophila Colenaoi, are noticeably 
absent. The forest -floor is very ojien, and, pxct*}>t for occaisional Aapknium 
Jlacdduni and Polypodium Btllardieri, e])iphytic fenis are wanting. In 
the more secluded and damp gullies, however, Leptoptena superba and 
L. hymenophylloidea are frequent, and I have here seen abundant colonics 
of the prothalli and sporeling plants of the former spc'cies. Tlie hygro- 
)diilous Blechnum nigrum and B, Paknoni also occur frequently in these 
gullies. The scanty representation of Hyinenophyllaceae in this southern- 
beech forest is in strilang contrast to their more abundant occurrence in 
tlie heavy mixed-taxad and southern-beech forest on the adjacent hillsides 
at altitudes of 1,200 ft. to 1,500 ft. Here there is a close undergrowth of 
shrubs and tree-ferns. In addition to the six species mentioned above, 
tile lowland 7. venomm and H, acabrum and the upland H. rufeacena and 
r. Colensoi arc to be found commonly in gullies in their usual stations, and 
H,ferrugifieum iB abundant on the dripping gully-walls, while H,JlabeUatum 
and H. bivalve occur everywhere on banks and bases of old trees. Although 
a forested mountain-side at these altitudes is usually wetter than the 
forests of the lowlands, on account of the prevalence of the mountain mists, 
yet at Beefton this difference in the humidity will be largely compensated 
for by the fact that fogs in the lowland valleys are a frequent and 
pt^rsistent climatic feature. The very scanty distribution of the Hymeno- 
])hyllaceae in the southern-beech forests must be attributed mainly, if nfft 
altogether, to the more open character of this type of forest as compared 
with that of the mixed and of the pnre iaxad forests. 

Townson (31) has published a list of plants found by him in the 
Westport district, including fourteen species of HymenephyUum and all 
of those of Trichomanea. It is to be noted that this list includes 
the two typically northern species T. elongatum and 7. humile, both of 
which seem to be absent from Westland. From Townson’s brief notes 
on some of the species it is evident that here the lowland species reach a 
higher altitude than in Westland, 7. renifortne being said to occur up to 
3,0(30 ft., and H. ferrugineum and U. Tunbridgenae up to 2,000 ft. As will 
be seen below, in the neighbourhood of Nelson, and to a still greater 
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degree in the North Liland, the lowland sjjecies generally have a much 
wider altitudinal range than in Westland, while, on the other hand, 
H, viUosum becomes more restricted to the liigher altitudes. 

The position of Mount Hope at the junction of the wet North* western 
and dry North-eastern Botanical Districts is indicated by the fact that, 
while such s})ecies as H. rufescens and T. Colensoi and also certain wet- 
loving taxads ate pmsent, the Hymenophyllaeeae are much restricted in 
their distribution, for the moat part occurring either in the beds of gullies 
or on the overhung sides of the large granite blocks which am s(‘attered 
over the forested slo]3e8. As noti^d in my earlier pa^Jer, H. MaUnffii also 
occurs on these granite boulders at the iipj[X‘r altitudes, and ea}K?cially on 
the ground in thick mos'« sheltered by them, in luxuriant and dense mats, 
a most unusual station for this species. 

Ihc ranges which lie immediately to the eastward of the Town of 
Nelson come well within the North-eastern Botanical District. At Nelson 
itself the average annual rainfall for the period 1911 20 was 36-37 in., 
and the number of rainy days only 116-5, the rain coming mainly from 
the northward. The dry south-west wind is a characteristic feature of the 
climate, being, on the whole, the most frequently occurring wind throughout 
the year. On the east of Nelson the ranges are from 2,0(X) ft. to 4,000 ft. 
in height, and are clothed to the summits with southern-beech forest. The 
Hymenophyllaeeae occur mainly in the gullies and on the shady south- 
facing slo|)es. Here the lowland 8{K*cies ascend far higher than in Westland, 
H. dilatafum, H. scahrum^ T. retiifowie, H. sanfiuimlentum, and i/. Tun- 
bridgense attaining on rock-faces on the shady flanks, ]x)th in more op(»n 
situations as well as in the gullies, an altitude of at least 3,000 ft. The 
comparatively humid character of these shady upland forests is show’n also 
by the abundance, though always in a terrestrial or tree-base station, of 
the more widely ranging sjiecies H. rarinn, H, flabellatuni, H. muUifiduni^ 
H, vtUomm, U. demissurn, and H, bivalve. The two latter s})ecies occur 
exceedingly frequently, covering the floor of the forest everywhen* in exten- 
sive sheets, H. bivalve showing a slight tendency, as usual, to climb tree- 
bases and fallen logs. On the highest ridges and )x»aks only U. villoswn 
and H. muUiJidum are present. In the Nelson forests generally the more 
hygrophilous lowland stx^cies H. austrak and U, ferrugineum are very 
locally distributed, while T. strktum, T. Colensoi^ T. Lyallii, H. rufescens, 
H. pulcherrimutn, and H. Armstrongii, all of which are abundant in the wet 
Western Botanical Districts, an* apparently absent. H. viUosum does not 
descend to so low an altitude as in Westland or Canterbury. 

On account of the higher altitude attained by the lowland species in 
the Nelson forests than in those of Westland, there is not here, generally 
speaking, so well-marked a differentiation in the regional distriWion of 
the family. However, this can still be seen qmte clearly in certain of the 
large forested gullies which lie on the unshaded north-facing hill-flanks, 
where the lowland species are altogether confined to the lower more sheltered 
reaches, even there being found on rock-faces rather than as epiphytes, 
while, on the other hand, the wider-ranging species mentioned above are 
abundant on the floor in the uppei parts of the gullies, where these open 
out at an altitude of 1,500 ft. and upwards under the ridges and hill- 
shoulden. The dampness of the forest-floor at the higher altitudes in such 
valleys will be due to the sea-mists which frequently gather against the 
hillsides in the vicinity of Nelson, and this effect will be still more marked 
on the shaded mountain-sides on to wliich, as has been described above, 
the lowland species are able to ascend. 
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B. yorih Island, 

With to the (listribiition of tlu‘ HyiiuMiophyllaeoai' in the North 

Island, the nioht outstanding foatun* to be mentioned is the hi^h altitude 
attained by the lowland s|M»eies generally. In the northern part of this 
Island, where then* are only one or two mountains of as great an altitude as 
3,(K)()fl., there is ))ractically no distinction to be traced ])etween lowland 
ami upland 8|)ecies. In a description of the j)lant -covering of Te Aroha 
Mountain (3,176 ft.), at the southern extremity of the South Auckland 
Botanical District, J. Adams (1) remarks that the humidity of the top of 
the mountain makes it one of the moat favourable localities for ferns, and 
he shows that the llymenophyllaceae. including such 8pecie.s as H. dilatatum, 
H, scabrum, T. renifofme, and //. amtmle, are to b(» found for the most 
])art at the summit. The same observer has reported T, remformr and 
T. venosuw from the summit of Te Moehau Mountain (2,750ft.), on the 
Cape Colville Peninsula (2). For this reason the altitudinal range of many 
of the species as given b)" (lieeseman (10) will he far greater than what 
it is found to be in Westland or in oth<*r parts of southern New Zealand. 
In the more mountainous })arts of the North Island, as m the South Island 
generally, H, oillosutn and H, mnltifidum asciuid to higher altitudes and 
into more exposed [lositions than any other of the species. For exam])le, 
.1. Adams (3) has noted the occurrence of the former species on the 
open summit of Mount Ilikurangi, in the East Ca])e District, at an 
altitude of 5,600 ft. In his Botanical Ki*port on the Mount Tongariro 
National Park (13), which lies at an altitude of 3,000 ft. and U])ward8, 
L. (\)ckayne freiiuently refers to H, mnltijidam along with the hardy 
Polysiivhum and Blechnam pennn marina as being the ferns 

which moat affect the physiognomy of the southern-beech forest -floor, 
the Hymenophyllum being the most cons})icuou8 of the mat-forming 
plants. 

»Several memb<*rs of the family do not extend into the northern jmrt 
of the North Island. A<*conling to Chee.seman (10), II. pukherrmutn^ 
H. pelfatum^ H. Malingii, and H. rafescens reach their northern limit on 
Te Aroha Mountain, II. vlllosum on Mount Te Moehau, and T. Colensoi 
in ravines near Kotorua. All these are typical upland plants, and their 
absence from the north may be due simply to the fact that there are no 
high elevations to be found in that i>art of New Zc>aland. It is to be 
noU»d that the northern limit for H. Mnlim/ii is the same as that for 
Libocedras Bidwilliif to which it is almost invariably restricted. Cheese- 
man does not record H. mininmm from the North Island. This species 
is distributed, though somewhat discontinuously, throughout the South 
Island ; it was said by T. Kirk (23) to be not infrequent in Stewart 
Island, and it is present also on Auckland Island (27). From these facts 
it would appear to bf* a .southern plant. Oliver (2), however, has also 
rejxirted it from Lord Howe Island, off the coast of New South Wales, 
so that there seems to be no reason for its apparent absence from the 
North Island. T. elongatum and T. hurnile an* both abundant spi^cies 
in the Northern Botanical Districts of the North Island, and extend, 
though more sparsely, throughout its Southern Districts and even into the 
Northern Districts of the South Island. They both occur in the islands 
of the Western Pacific Ocean, and so may be regarded as belonging to 
the Malayan and Polynesian element in the New &aland flora. 

Various writers have commented ujjon the luxuriance of the shrubbery 
and other low-growing vegetation on the scoria-fitdds of tlie Auckland 
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and i»Mj)ocially on tin* vok-anie inlet of lian^itoto, in the Aufk- 
land Harbour. Ainonfifat other epiphytic fenw and ty]iiral forest -e pi j)hyb*H 
growirif^ the neoria, various H|H"cie« of Hyinenophyllaceae attain a 

great luxuriance. T. Kirk (21) has noted the abundance of mstrale 
and T, humile amongst the shnib-covere<l scoria-blocks on the mainland, 
remarking that this provides a striking ]iroof of the high atmospheric 
humidity in these localities. This fact gains added significance when it 
is rememben'd that these particular s|H‘cies an» amongst the most hygm- 
philous in the. family. Other writers have drawn attention to the fact 
that H, sanguinolentuhi and T, temforme occur abundantly on the scoria- 
blocks on tin* .slo|)es of Itangitoto Island in the full blaz** of the sun. 
During the heat of the summer the fronds of these two s))ecies are 
shrivelled and are ap])art»ntly dead, but with the autumn rains the 
plants are as gmeii as t‘ver. 1 have found lieiv //. rnuttifidum glow- 
ing frequently side by side with the two other siH'cies ; and in 
the damp gullies in the scoria sIo]H‘s, shaded by the 8hnibb(*r)% are 
II. dilatatum, H. scabrutti, II. Tunbridgensr, II. nustmle, all on the ground, 
H. Jlabellatum as a low ejiiphyte, and Ttnestpteris on tree-fern stems. It 
may b<» added that many other forest-epiphytes are found on Rangitoto 
island growing on the scoria, such as the orchids BuUiophyllum pygniaeuni, 
Eanmi niurronnfa, and Dendrohium CHnninyhamit, and the shrubby epiphyte 
Svnecio Ktrkn. Pstlotum triquetrum is most abundant at the lowest levels. 
From tlie ofl[i(‘ial data these is no doubt that Auckland jiossesses a very 
humid climate. Tin* average annual rainfall at Auckland City for the 
jK*riod 1911 to 1920 was 49*32 in., and the numlier of rainy days 195*3. 
Tlie mean humidity for the same ]ieriod w^as 79*7 that is to say, 3*4 
higher than at Hokitika, in Westiaml. Tla^re is no doubt also that the 
scoria-blocks, and the humus in their jnterstici^s, alisorb and hold much 
dew as well as rain-water. The humidity of the idimate is also seen in 
the fact that the tree-fern (Jyuthea metbdlnns is commonly grown in the 
ojien in th<» city private gardens. Nevertheless the exjiostMl ])osition on 
Rangitoto Island occupied by such a siiecies as T. reniforme is remarkable. 
This siHscies is able to hinder transpiration by the inrolling of the frond 
In the forests of Westland T. reniforme is able to endure as a nuddle 
epiphyte rather more exjiosed positions than the two other species usually 
associated with it. viz. — H. dilatatum and II. mtbrum : and elsi'w^here in 
New Zealand it is sometimes to be found in sheets on the floor of southern- 
beech forests uuaccom])anied by the latt4»r. On the other hand, in the 
neighbourhood of Dunedin, and also in Stewart Island, H. diJatntum is 
abundant and luxuriant while the other two species are scanty or absent. 

I have been able to examine the forests on the eastern side of the 
North Auckland Peninsula at various places, and have observed that, 
generally speaking, the Hyinenophyllaceae are mon* restricted to low 
epiphytic stations or to the floor than th(*y are in the Westiaml lowdand 
forests, or than they are, as Mr. Cheesenian informs me, in the gullies 
on the low western ranges of Auckland. This will probably bt* due to 
the lighter charack^r of these eastern forests in North Auckland. As 
described in my previous jmper, T, elonyatum and T. humile form a very 
characteristic association on the creek-bed walls of these forests. 

C. The Ouflyiwf Islands. (St‘e map 1, on page 68.) 

The Kermadec Islands, w^hich lie to the north-east of New’ 2Si*aland, 
are a widely-separated group, of wdiich the largest island, Raoul or Sunday 
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Island, is distant abc^ut six hundred miles from New Zealand. Sunday 
Island rises to a heifjht of 1,720 ft., and is the only one of the group 
which is forest-covered. The plant-covering of this island has been 
descrilxMl by two New Zealand botanists, Cheeseman (9) and Oliver (28). 
The last named, who sjieiit a year on the island, describes the climate as 
mild and equable, with many rainy days, eonsiderable precipitation evenly 
distributed over the year, much wind in the winter months, and a con- 
stantly humid atmosphere. For the nine months February to October, 
1908, the total rainfall was 67*6 in., on 176 days ; and the mean humidity 
was 91. The more elevated parts of the island are frequently enveloiied 
in niistj and the plant -covering here is designated by Oliver “ wet forest.’* 
There are, however, no permanent streams. Four species of Hymeno- 
phyllaceae occur in the wet forests, and the following description of them 
is taken from Olivers paper (p. 142): H. demismm is abundant every- 
where in wet forest, on branches of trees, tree-fern stems, and on the 
ground. H. flaf)eUatum is found in one place only, on the highest 
summit, the matted roots and close fronds covering the underside 
of .1 leaning trunk of Metro^tideros viUosa, T. humile is extremely rare, 
being found only on wet banks and fallen trunks of tree-ferns in deep 
shady ravines. T. vetwsum is an epiphyte of the wet forest found on the 
underside of leaning tninks of Cyathea kermadeoensiit. The high humidity 
of this uppt^r forest is shown by the luxuriant epiphytic vegetation there 
to be* found on leaning trunks and horizontal branches and on the tree- 
fern stems. The Kermadec Islands os they now exist are of volcanic 
origin, and the consensus o^ opinion seems to be that they are oceanic 
— at any rate, in a biological sense. The flora is closely allied to that 
of New Zealand, but there is also a considerable number of subtropical 
species. The four species of Hymenophyllaceae are all abundant in the 
North Island of 'New Zealand. The scanty distribution of this family 
in the Kermadecs is the more remarkable when the favourable nature of 
the forest is considert'd. From a study of the flora generally, Cheeseman 
concludes (9, p. 163) that the islands have been stocked with their plants 
by chance migrations ^^ross the ocean. 

The Chatham Islands lie about five hundred miles due east from New 
Zealand, in the latitude of Banks Peninsula. The largest of these is about 
thirty miles in length, its .surface* consisting, on the whole, of low elevations, 
relieved here and there by hills, of which those in the south attain a 
height of 600 940 ft. Forest covers a certain portion of the main island, 
both in the lowland and on the higher elevations, that of the latter being 
especially humid, with a close undergrowth of treo-ferns in many places 
and with an abundance of epiphytic ferns. Two papers dealing with the 
plant-covering have been published in the Transactions of the New Zea- 
land Institute, the first by Buchanan (6), who gave merely a list of plants 
collected from the main island, and the second by L. (Vkayne (11), who 
dealt with the subject from an ecological point of view. The latter gives 
figures showing that at the eastern coast-lino the average annual rainfall 
is 30*4 in., but that it is distributed over 186*6 days in the year, and adds 
that the rainfall is certainly heavier on the higher southern portion of the 
island. After going into the subject of the climate in detail he concludes ^ 
that it must be reckoned exceedingly mild and equable, but that the winds 
are very frequent. Buchanan’s list of Hymenophyllaceae occurring on the 
main island is as follows : H. bivalve, H, demissutn, H. dilatatum, H. aus- 
Irak, H, flabellatum, 7’. rnnifornw, and T, venosam; to which (7ockayne 
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lia8 added H. muUifidum, In his description of the liigher-altitude forest 
the last-mentioned writer states that here every tree-trunk, tree-fern 
stem, and dead tree is covered with multitudes of filmy ferns. Epiphytic 
on the tree-fern stems are T. venosum, H. muUtJidwn, H, dhlataium^ 
and T. renifarnie. The filmy ferns are often so thick that they com- 
pletely hide the trunk of tree or fern on which they grow. In many 
cases the ground also is covered with a thick carpet of them. In deep 
forest-clad gullies T. reniformp often grows with extreme luxuriance. 
Cocka}me concludes (p. 314) that, although lacking the most characteristic 
forest-trees of New Zealand, the flora of tlic ("hat ham Islands must be 
considered a recent ofiset from that of New Zealand, and he notes that 
the geological and zoological evidence is in favour of a former land con- 
nection. In view^ however, of the absence of so many characteristic New 
Zealand genera, he cites C'heeseman’s view of the origin of the flora of 
the Kermadec Islands. 

The remaining outlying islands to be considered are those usually 
designated the Subantarctic Islands of Now Zealand- viz., the Auckland, 
Campbell, Antipodes, and Macquarie Islands- which lie easterly or southerly 
from the South Cape of New Zealand at distances of 191) to 570 miles 
(see map 1, on page 68). The plant-covering of the two first-named 
groups was in part described by J. D. Hooker (19), and of all exciqit the 
Macquarie Islands more fully by L. Cockayne (12). In 1907 all of the 
groups were thoroughly investigated by the New Zealand Scientific Expedi- 
tion, and a full account published (27). 

The following brief account of the climate and forest-covering of Auck- 
land Island is taken from Cockayne : There are many rainy days, almost 
constant cloudy skies, very frequent winds which are sometimes of great 
violence, and a winter climate which is extremely mild- much milder, 
indeed, than that of certain ])arts of the South Island of New Zealand at 
sea-lcvel, as, e,y,, the Canterbury Plains. The rata-forest zone forms a 
belt extending round a considerable portion of the coast of the various 
islands in the Auckland Group, being more luxuriant, with a rich<*r fern 
flora at the heads of sheltered inlets. At altitudes of about 400 ft. it gives 
place to formations of scrub or meadow. The floor of the fon*st consists of 
wettish fieat. The mechanical effect of the constant and hea\y winds has 
produced a semi-prostrate, stunted and gnarled forest, but owing to the 
moist mild climate the trees are luxuriantly branched. The canopy of 
the forest, rising about 15 ft. above the ground, is very dense and keeiw 
the interior calm, and this, combined with the great amount of moisture 
in the atmosphere, affords very strong hygrophytic conditions in its interior. 
There is a luxuriant growth of irossos, liverworts, and filmy ferns both on 
the floor and on the trunks and branches of the trees, and amongst other 
ferns the strongly hygrophilous Leptopteris superba is to be found in favour- 
able localities. 

Ten species of HymenophyUtim have been recorded from the Auckland 
Island rata forest - viz., H. rarum^ H. eanguinolentum^ H. rillosum, 
H, dilatatum, H, devniseum, H. flabeUatvmf H. minimum, H, Tunbridgense, 
H, muUiJidum, and H, bivahe. It will be noticed both that the above list 
includes the six species which on the main islands of New Zealand show 
themselves to be the least hygrophilous and the most consistently wide- 
ranging in the family, and also that it contains no species of Trichomanes, 
However, the presence of such comparatively hygrophilous species as 
H. dilaialum, H. sanguinoUmtum, and H, TunMdgensc is a striking proof 
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of the coiihistontly lii^h hiiinidity of th«* forost-intorior. II, muUijidum is 
l>v far ibo most abundant speebss, occurring in the rata forest in its 
(»rdinary inebophytic form. ()n ('arnpbell Island there is no forest, its 
place being taken by a dense scrub-association. The only Hyinenophyllaceae 
liere occurring an* H. nlUisitw and the mountain form of H. mulhfidum, 
the latter occurring, as in the Auckland Islands, in large abundant 
patches both in the subalpine meadow and on subal})ine rocks. On the 
Antipodes Island //. mtdfifidtnH alone has been found, while on Macquarie 
Island, where woody plants are altogether wanting, even this species seems 
to be absent, ('ockayne [mints out (12, j). 271) that these Subantarctic 
Islands can be arranged in a series affording an instructive example 
of how arborescent plant-formations, even in a rain-forest climate, are 
inhibited by frerpient and violent ^^inds, and their ])lace taken by meadow 
growths, which, notwithstanding the winds, arc so stimulated by the 
moisture as to be of verv great luxuriance In the same way this series 
indicates //. nllnsum and H. multtfidum as being tin* hardiest species of 
the Hyinenophvllaceae, as also they are seen to be on the mainland of 
New Zealand. 


111. (tKnkral (Conclusions. 

1. The conclusions reached as to the altitudinal distribution of 
the lIynicnophyllac4*ue in Westland, set forth in Part 1 of thest* 
Studies (IH), an* liorne out by their behaviour in the drier parts of the 
South Island, and in other ]mrts of the New Zealand Biological Region, 
except that northward the lowland s|x*ues attain progressively higher 
altitudes. 

2. The conclusions r(*ache<l as to the vertical distribution of the 
sp«*cies in the Westland forests (18) are also borne out by their behaviour 
in other parts of the New Zealand Biological Region, except that 
nowhere do they so thoroughly ado])t the epiphytic habit as they do in 
Westland. 

The comparative .study of the fern floras of the forests of different 
localities shows that the extent to which the ferns generally and the 
Hymeiiophyllacoju* in particular adopt the epi])hytic habit is a reliable 
indication as to how far the high humidities in the forest-interior can 
be regarded as consist <*nt. 

3. Those species which in the comparatively dry Eastern District of 
the South Island have the widest altitudinal range viz., H. rdlosinn and 
II. mnltijidum and which, along with H. peltatum and H, mngnutolenhm, 
must be reckoned to occur there the most abundantly, are always the first 
to begin to adopt the epiphytic habit. 

4. The comparison of the heavy mixed-taxad and the pure southern- 
beech types of forest in localities where, as in the vicinity of Reefton, 
these occur in close proximity shows that the latter, on account of its 
[Kiverty in large-leaved shrubs and shrubby trees and tree-ferns, is unable 
to preserve in its interior, except perhaps at or near the floor, a constantly 
high atmospheric humidity even when the rainfall and the number of 
rainy days experienced is large; and also that it is unable to afford 
favourable epiphytic stations for the majority of the Hymenophyllaceae, 
on account of the absence from it of large irregularly-shaped tree-bases 
and low-spreading horizontal branches. It is possible that it is mainly 
on account of this latter reason that the eastern forests of North Auck- 
land also do not show such an abundant filmy-fern flora as do the foreats 
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of W("fttlaiul. although the atuioapherir humidity iu the former remains 
undoubtedly high. 

5. It was shown (18) that in Westland a large proportion of the species 
occur in groups according to their habits. These natural grou}>s ran be 
recognized also in other districts of New Zealand ; but differences between 
the members of a grouj) are shown by the manner of their responar to 
var 3 nng climatic conditions in lighter types of forest, which differences 
are in some cases discernible also in their behaviour in the for<*sts of 
Westland. 

6. The species, both lowland and u}>land, including nearly all 
thos*‘ of TrichonmHPtt, which were shown (18) to be in th<» Westland 
forests the most hygrophilous of the family are either altogether absent 
from the drier forests of (’anterbury and Nelson or are the most locally 
distributed. 

7. The geograj)hical distribution of the family in the New Zealand 

Biological Region is to be seen with respect tt> several ot the species. 
T. humile ami T. ehnyatmn, both abundant in the nortli, become less s<) 
farther south, and in this direction do not exiend beyoncl the northern 
jiarts of the South Islami, Banks Peninsula being apparently their southern 
limit. These two species belong to the Malayan element in the New 
Zealand flora. On the other hand, the following species viz.. //. puU 
vherrlmum, H. peltuinm, H. Maltntfiiy il. nffeavvus, 11. nllosnui, and 
T. all of which, with the exception of II. Mulinyii. which occurs 

also in Tasmania, are endemic to New Zealand, flml their imrthern 
limit, t.ogether with certain upland phanerogams, at or about the extreme 
southern end of the South Auckland Botanical District. These species 
are typical upland ])lants, and it may be that their absence from the 
northern part of the North Island has no phytogeographical significance, 
but is due to the absence from those parts of mountains of any considcT- 
able elevation. H. miniinuin, so far as the New Zealand Biological Region 
is concerned, seems to have its centre of distribution in tlie extreme south, 
but it has also been reported from l^ord Howe Island. 

8. The outlying islands of the New Zealand Biological Region do not 
possess any Hymenophyllaceae wliich are not present in New Zealand 
itself, and, judging from the composition of tlnur filmy-fern flora, the 
occurrence in them of in(»mbers of this family would seem to have resulted 
rather from chance disp'rsal from New Zealaml or from elsewhere than 
from the effect upon a once larger number of species of a changing climate 
due to a shrinking and subsiding land-area. Of the endemics, H. rilltwim 
occurs in the Auckland and Camjibell Islands, and T. renifnrme on 
diathain Island. 

9. Of the nine syiecies which are endemic to tin* New Zealand Bio- 
logical Region, three- viz., U. viUosnm, H. rufesccns, and H. atrovirens 
can possibly be regarded as specialized forms of other species also jiresent 
in New Zealand -viz., H. mngmnolenium. II. flahellattnuy and H. aiiMrale 
resyw.tively. T. strictum is said to be most nearly related to the widely- 
spread T. rigidum. With regard to H. minimum, J, D. Hooker (20. p. 104) 
has suggested the cosmojiolitan H. Tunbrulgense, or the Polynesian 
H. tnuhtjiduw, or the Fuegian H, cdespUmum as the syiecies to which this 
plant is most closely allied. Concerning the remaining endemic spt^cies 
nothing can here be suggested as to their possible affinities, but it must 
be noted that they are all very distinct from other New Zealand species 
and are markedly specialized. 
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Descriptions of New Native Flowering-plants. 

By D. Petrie, M.A., Ph.D., F.N.Z.Inat, 

[Read before ike Avcklarul InMitute, I4th Decuiber, 1922; received by Editor, 2Hth 
December, 1922; iesuetl aepartUdy, 26lh May, 1924.] 

1. Pittosporum Turned sp. nov. 

Species P. patulo Hk. f. affinis ; difiort rainis ramulisque gracilibus ; 
foliis maturis brevioribus tenuibus integris cuneato-obovatis, subtus pallidis, 
2*5-3*8 cm. longis, 9-13 mm. latis (apices versus) ; capsulis globosis multo 
minoribus, baud compressis, 7 mm. in diam. 

A small tree 4*5-9 m. (16-30 ft.) high, up to 2*3 dcm. (9 in.) in diameter ; 
when mature pyramidal in outline with the lower | •§ bare of branches 
(except in juvenile state), bark brown or greyish-brown, generally smooth. 
Branches fastigiate, more or less whorled, rather slender, short for height 
of tree, branchlets numerous very slender. Mature leaves alternate, 1-1 j in. 
long by f-J in. broad near tips, cuneately obovatc, shortly petioled, entire, 
glabrous (except when young), rather thin, brownish-green above, much 
paler below ; midrib obscure above, evident below, as are also veins. 
Flowers in terminal umbels of 6-12 mostly on short lateral shoots, pink or 
purplish, pedicels short slender silky, lengthening but little in fruit. Sepals 
thin narrow-lanceolate acute, much shorter than strap-shaped subacute 
reflexed petals ; stamens shorter than petals ; pistil conical silky-pubescent, 
style rather long. Capsule globose, not compressed, 2-celled, 5-6 mm. 
(J in.) in diameter, when mature glabrous more or less muricate blackisli- 
brown crowned by persistent style. 

Juvenile plants form a little above the ground a column-like tangled 
mass, up to 2 ft. in diameter and several feet high, of slender divaricating 
and tortuous branchlets and twigs, which fall away from the adult tree. 
At this stage the leaves are highly variable in size but less so in shape, 
ranging by fine gradations from 3 mm. ( in.) to upwards of 2 cm. (f in.) long, 
usually more or less cuneately obovate, entire or with a few oppositely 
placed indentations above the middle. 

Habitat . — Waimarino Plain, at edge of forest, some two miles south of 
the Waimarino Railway-station : B. Phillips Turner (1909), H. B. Matthews 
and H. Carse (Jan., 1921) I Arnold Wall (Feb., 1922) ! 

Ifr. Turner, to whom the species is dedicated, discovered it in the 
district where Matthews and Carse afterwards collected specimens. He 
defimtely refers to it in his “ Report on the Vegetation of the Higher 
Waimarino District” (Government Printer, 1909), but I have seen no 
specimen from him. Mr. Matthews has kindly supplied many of the par- 
ticulars embodied in the above description. He thinks the plants may be 
ten to fifteen years old before they assume the adult form. They flower 
late November to earl^ December. The juvenile state of P. patulufn has 
not, so far, been described in detail. It would be interesting to learn if it 
goes through changes like those found in the present plant. It was only 
aft^ prolonged search that Mr. Matthews found a single juvenile plant, 
which was recognised by its beginning to produce mature branches and 
leaves. Wall also collected the juvenile state. 
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2. Senecio remotifolius up. nov. 

Frutt^x rauLOsus, 12 IKdcm. aituu. Rutnuli potioli ct infloivucoiitui 
toiiiento subflavido v. rinereo - flavido vc'stiti. Folia late* tdlipti(*u, ad 
1 1 crti. lon^a (petiolo excluHo) o. 7 ciu. lata. Hubaoiita, paruni coriarea, 
HUpra tomento albido hie et illic [ auperKa, uubtus tomento sub- 
flavido ai>presHo vestita ; petiolis foliis + aequilongis, -|- gracilibus, supra 
uulcatis. Inflorescentia axillaris elongata parce divisa ; rhacliis anfraeto- 
flexuosa, infra rauios paueos alternos breves rapitula pauca gerentos edens, 
a ])arte suniiua sim])lex. (^apitula discoidea e. 6 mm. loiiga ; involucri 
squamis o. S linearibus tomeiitosis ; flosculis c. 12 ; eorollae limbo anguste 
infundibuliforini subalte 5-dentato, segmentis revolutis. Acheiiia linearia 
breviter pilosa. 

A sparingly-branehetl shrub 4-6 ft. high, rarely more. Leaves broadly 
elliptic, 41 in. long (exclusive of the petiole), 2| in. broad, subacute, little 
coriaceous, margins obscurely sinuate in ujiper half, midrib and veins 
conspicuous on both surfaces, dull green above with sc’attered streaks of 
whitish tonientum chiefly along midrib and veins, below clothed with pale- 
yellow or greyish -yellow’ apfiressed tomentuni ; petioles about as long us 
blades, rather slender grooved above, clothed as is also inflorescence with 
greyish appressed tomentuni. Inflorescenci* axillary near ends of the 
branches up to 5| in. long ; rhachis more or less zigzag, giving off below' 
several alternate short more or less divaricating few-flowered branches 
subtended by small narrow foliaceous bracts becoming linear higher up, 
terminal part simple. Heads on short pedicels discoid, involuoral scales 
about 8 linear tomentose ; florets about 12 ; limb of corolla narrow funnel 
shaped rather deeply 5-toothed, segments revolute. Achenes linear shortly 
pilose*. 

Ilabitaf,- North and south of Mokau River in open rocky si»ots tow'ard 
the coast, not plentiful : W. A. Thomson ! The s|)ecimens examined w'erc 
grown in Mr. Thomson’s garden at Half-way Bush, Dunedin, from young 
plants taken from the wild habitat. 

3. Veronica Carsei sp. nov. 

S|)ecies V. laevi Benth. uivtc a f fin is ; differt foliis longioribus elliptico- 
lanceolatis ad 3*2 cm. iongis et I cm. latis, acutis, tenuioribus, plerumque 
patentibiis, sessilibus, distantiorilms, racemis 4 6 si in plici bus, multo longi- 
orihus (ad 7*3 cm. Iongis), a parte inferiorc nudis ; corollae tubo longion*, 
limbi lobis ovatis subacutis ; cu|jsulis maturis adhuo ignotis. 

A shrub 6*5-20 dcm. (2 6 ft.) high, usually about 1*5 m. (4J ft.), branch- 
ing virgately from ba.se, bark dark brown ; branches slender ascending 
glabrous, twigs leafy towards tips, lower iiarts ringed wdth scars of 
fallen l(»avcH. Leaves decussate, spreading (rarely somewhat overlapping), 
variable in size, J IJin. long, i fin. broad, elliptic or elliptic -oblong, 
acute, entire, glabrous, little coriaceous, usually flattened, lower lialf 
narrowing gradually to rather broad sessile base, more or less polished 
al)ove paler below, drying reddish-brown, midrib depressed above and 
forming a prominent keel below. Racemes 4-6 near ends of twigs, 
simple, 1^-3 in. long, naked below, many-flowered; rhachis rather 
slender, sparsely pubescent-pilose ; bracts narrow acute, about as long 
as the pubescent |)edicels ; flowers white often tinged with pale purple, 
± 8 mm. (Jin.) long, shortly pedicellate ; calyx J as long as the corolla, 
4-partite, segments broailly ovate subacute ciliate at edges ; corolla- 
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tube twice an long as calyx or rather more, 15 mm. (-^ In.) wide, 
lobes of limb 1 as long as tube subacute. Ri()e ca))su]es not seen. 

Habitat, — Margins of forest and woods, Waimarino Plain : W. Town- 
son ! H. Carse ! H. 13. Matthews ! Kaimamawa Range : B. C. Aston ! 

Named in honour of Mr. H. (krse, whose botanical investigations 
have been of great value. He remarks that the plant, though not 
uncommon on the Waimarino Plain, is rarely found in any great 
quantity. I understand that Mr. riieeseman’s characti'r of Veronica 
laevis Benth., given in his Manual of the New Zealand Flora, includes 
the present species as well as the true V, laevis, to which the former is 
certainly close. 

4. Euphrasia Wilsoni sp. nov. 

Annua ? Caules ad 4-6 cm. alti, pro plantae inagnitudine crassiore.s, 
a basi ramosi, ramulis gracilibus clongatis cum ramis bifano puU^s- 
centibus. Folia inagnitudine variabilia, paribus oppositis disjiosita, a 
parte ramulorum superiore conferta, in statu vivo succulenta, basi lato 
sessilia, c. 13 mm. longa et 10 mm. lata, cuneato-ohovata, dentibus 3-4 
suberassis utrinque a parte 8U{x>riore praedita, conspicue 3-nervatu, a 
marginibus revoluta. Floros axillan^s pedunculos longiusculos pul^s- 
centes terminantes, d: 13 mm. longi ; calyx corolla dimidio brevior, ad 
medium 4dobatus, lobis latioribus subaeutis a marginibus revolutis : 
corollae tubo infundibuliforme i puboscente, labio superiore 2-lobato, 
inferiore alte 3dobato, lobis omnibus integris obtusis v. subacutis. 
Capsulae maturae haud visae. 

Annual? Stems 3*75-6*25 cm. (l|-2Jin.) long or less, often crowded, 
stout for size of plant, branched from base, dark brown ; branchlets 
slender, often elongated, and, like stems and branches, bifariousi} 
pubescent. Leaves variable in size, in opfiosite pairs, lo^^er rather 
distant, crowded towards tips of branchlets, succulent when fresh, 
sessile by a broad base, d. i in. long by }in. broad about middle, cuneat(*ly 
obovoid with 3-4 rather coanse teeth on either side along upper thinl, 
glabrous, obtuse or subacute, moderately thick and coriaceous, pro- 
minently 3-nerved, recurved at edges and marked with shallow de- 
pn*Bsed areoles on back behind teeth and running down irregularly from 
these, bracts similar to leaves but smaller. Flowers axillary on rather 
long usually slender pubescent naked pedicels, ± iin. long, (apparently) 
white ; cal 3 rx about half as long as corolla, slightly pubsecent, 4-lobed 
to middle, lobes broad subacute recurved at edges ; corollu-tubi* funnel- 
shaped, more or less pubescent ; upper lip shortly 2-lobed, lower deeply 
3-lobcd, all the lobes entire obtuse or subacute. Fully formed capsules 
not seen. 

Habitat. — Kuahine Range (western slopes), 3,5(K) 5,5()0 ft. : R. A. Wilson ! 
Arnold Wall ! B. C. Aston. Collected early in January, 1922. 

This very distinct species is named in honour of Major Robert A. 
Wilson, D.8.O., who first collected it in com[)any with Messrs. Wall and 
Aston. In the specimens examined there was nothing to suggest a 
perennial habit of growth. The plant, Major Wilson informs me, was 
found growing only on patches of a Raoulia and a Poa, on the roots of 
which it was more or less parasitic. Where the Raoulia had died off 
the Euphrasia had died with it, and where the Raoulia was sickly and 
deca3dng the Euphrasia was in the same condition. The parasitic habit 

4— Trans. 



Tramaetioni. 


would thuA appear to be more pronounced than in the other native 
species of the genus. 

5. Veronica Dartoni sp. nov. 

Frutex conferte ramosus, 9-14 cm. altus ; ramuli graciles glabri brunnei. 
Folia decuflsata valde approximata patentia anguste obovata, apicibus 
subacuminatis, in basim latum sessilem ciliatum angustata, vix mem- 
branacea, integra glabra, haud carinata, costa media supra infraque 
evidcnte, 1^2 cm. longa cm. supra medium lata. Baoemi 2-4 
in axillis foliorum superiorum dispositi, breviter pedunculati piloso- 
pubescentes suberecti, 4- 6 cm. longi, subangusti. Flores ± 5 mm. lati 
approximati, pedicellis brevibus piloso-pubcscentibus bracteas lanocolatas 
acutas ciliatas vix acquantibus ; calyx 4-partitu8, lobis ovatis acutis 
secundum margines ciliatis ; corolla caesio-albida, tubo sublato sepalis 
subduplo longiore, lobis obtusis tubum aequantibus, staminibus corol- 
lam aequantibus, antheris purpureis, stylo exserto. Capsula ± 4 mm. 
longa db iftta, acuta, calycem subduplo excedens. 

A compactly branched shrub 5-5 ft. high ; branchlets slender, ascending, 
glabrous, reddish-brown, closely ringed by scars of fallen leaves ; old banc 
dark brown. Leaves decussate, more or less spreading, very closely placed 
along ultimate twigs, narrow obovate, subacuminate at tips, below gradually 
narrowed into a rather broad sessile more or leas ciliated base (the opposite 
pairs clasping or almost clasping the twigs), glabrous hardly membranous, 
entire, not keeled, midrib evident above and below with two obscure 
sublateral veins, in. long in. wide (just above middle). Racemes 
2-4, oppositely placed in axils of uppermost leaves, shortly peduncled, 
rather slender, pilosely pubescent, suberect, 4-6 cm. long. Flowers about 
5 mm. across, closely placed on very short pubescent pedicels that nearly 
equal the lanceolate acute strongly ciliate bracts. Calyx 4-partite, lobc^ 
ovate acute, strongly ciliate along edges; corolla lavender or whitish- 
lavender, tube rather wide, times as long as sepals, lobes obtuse and as 
long as tube, stamens equalling corolla, anthers purplish, style exserted. 
Capsules about 4 mm. long and 2j^ mm. broad, acute, glabrous, 1} times 
length of calyx. 

Zfobitot.— Firewood Creek, Cromwell : D. P. Roxburgh, on steep banks 
of Clutha River, a little below the bridge : H. L. Darton I 

A very curious plant, whose position in the serial order of the species 
is somewhat obscure. It is nam^ in honour of Mr. H. L. Darton, of the 
Lawrence High School, well known, with his colleague Mr. Hart, for 
enthusiasm in collecting and growing every obtainable form of Veronica, 
I collected it in 1911. Mr. Barton’s specimens were found in December 
of the present year. I am not sure of the colour of the flowers, of which 
only dried specimens have been available for examination. 
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The Siructtiral Features of the Margin of Australasia. 

By W. N. Bbnson, B.A., D.Sg., F.O.S., F.R.O.S., Professor of Geology, 

Otago University. 

[Read before the Otago fnsttiute, 12th December^ 1922*; reeeU'ed by Editor ^ diet December, 
1922 ; issued separately. 26th May, 1924.] 

In previous papers the writer (1923, 1924) has summarized the various 
h 3 rpotheses oonoeming the growth of Australasia, the distribution and 
nature of the Palaeozoic and Mesozoic marine rocks, and the location 
and conditions accompanying the intrusion of the basic and ultrabasic 
plutonic rocks. These all indicate the peculiar interest attaching to the 
northern and eastern margins of the Australasian area. In the present 
paper it is proposed briefly to discuss the tectonic features and later 
geological history of this marginal zone, following it down from the 
East Indies to New Zealand, and to note whether by so doing any 
new light is thrown on the structure or history of New 2iealand itself. 
Attention will be confined to the western and southern islands of the 
East Indies, New Guinea, and the other islands of the first Australian 
arc of Suess (1909), and but little discussion will be given of the area 
within the Fijian lobe of the Australasian margin indicated by Marshall 
(1911), or the more extensive regions between the first and third Aus- 
tralian arcs of Suess. Concerning these, however, we shall merely note 
Suess’s comment (1909, p. 517) on the possibility that Vitu Levu may 
be part of an older segment between the branches of a virgation 
spreading northwards from New Zealand, to which the Kermadec-Tonga 
trench forms the foredeep. Consideration will also be omitted of the 
still more widespread influence of the Australasian tectonic s}r8tem 
implied in recent papers by Andrews (1922) and Hobbs (1922) on the 
growing mountain-ranges on the floor of the Pacific. Such omission 
does not imply a denial that these areas come within the influence of 
the Australasian tectonic system, but only that the present writer is 
unable to add anything of moment to the discussion of the points 
raised. This discussion is to be fotmd in the work of Woolnough (1903), 
the authors cited above, and others to which the reader is referred. 

Commencing with an account of the Malay Archipelago : It has 
been shown W recent geological studies — e.g., those of Molengraaff 
(1921), Wing Easton (1921), and Brouwer (1922) — ^that the line drawn 
by Wallace to divide the Malay Archipelago into an Asiatic and an 
Australian biological province has also a tectonic importance. It sepa- 
rates a western relatively stable region of islands rising from the 
shallow Sunda and South China Seas, wherein the Tertiary sediments 
are but slightly folded, from an eastern area of uoarked instability and 
intense Tertiary orogeny in which folding continues up to the present 
era. This second region, again, is bounded by a line drawn round the 
south-eastern margin of the Banda arc and eastwards through southern 
New Guinea, separating it from the stable region of the &hul Bank, 
Arafura Sea, and southern New Guinea, the outlying portions of the 


* Also in Welliiigton before the sixteenth meeting of the Aostrshurian Asiooiation 
for the Advancement of Soienoe, January, 1983. 

4 * 
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Fig. 2. — Major tectonic featvies of the £ast Indies, New Ghiincta, and Solomon Islands. 
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Australian continental massif. Thus the unstable, flexible, or geo- 
synclinal region is compressed between the two continental massifs. Into 
this pclding area were concentrated the combined or antagonized effects 
of the circumpacific and Tethyan series of orogenic forces, and the 
great folding and fracturing in this region results from these forces. 
According to the views of Volz (1899), Uichthofen (1900), and Ahlburg 
(1913), there has been formed a network of obliquely-intersecting ten- 
sional fractures, because the thrusts from the two continental masses 
exerted a screw-like torsion, acting in directions not actually opposed 
to one another. This is the view cited by Hobbs (1921) ; but the 
investigations of Wanner (1913, 1921), Molengraaff (1913, 1921), and 
Brouwer (1917, 1922) seem rather to indicatie that the dislocations result 
from intense compression, with orogenic overthrusting or underthrusting at 
some depth and block-faulting at the surface, a view which is in part 
followed here. 

The Asiatic portion of the Malay Archipelago consists of Sumatra, 
Java, Borneo, and the regions between them. The Mesozoic rocks are 
generally of shallow or moderately deep-water origin throughout, though 
in central Borneo what are held to be abyssal deposits are rather 
widespread. They are succeeded by a littoral or shallow-water type of 
Eocene beds with a fauna of a markedly uniform provincial character, 
and this faunal uniformity throughout the region has been maintained 
and strengthened up to the present day, and is illustrated, e,g,, by the 
similarity of the fishes in the rivers of north-eastern Sumatra and Java 
and of western Borneo, the valleys of which have been found to unite 
beneath the South China Sea, which covers a submerged peneplain 
(Molengraaff, 1921).* Crust-folding was relatively small in this region 
during Tertiary times. The whole area is ridged into a broad 
festoon of arcuate anticlinal folds, convex towards the south, and con- 
verging into a knot in the north-eastern portion of Borneo, and again 
in the north-western point of Sumatra (see figs. 1 and 2), whence the 
outermost of the anticlinal axes, which runs through the islands off 
the west coast of Sumatra, may be traced northward through the 
Nicobar and Andaman Islands into the Arakan Yoroa. The chief 
folding occurred in Cretaceous times ; the Permian, Triassic, Jurassic, 
and older Cretaceous strata are greatly disturbed, considerable over- 
thrusting having occurred, and are invaded by plutonic rocks. Per- 
mian (?)t limestones are found superposed on Cretaceous sediments, or 
on Cretaceous granite, without any evidence of contact-motamorphism. 
The eroded surface of this complex is covered by Eocene littoral con- 
glomerates and sandstone, with coal-measures followed by nummulitic 
limestone, Oligocene-Mioccne foraminiferal limestones, and sandstone, on 
which lie unconformably younger Miocene marls and tuffs with Pliocene 

* Aooording to Molengraaff (op. rit.), this submergence was due to the general 
rise of the sea-level suba^uent upon the melting of the extensive ice-sheets of the 
Pleistocene glaoial period, a feature which Daly has discussed. The 8un^ Sea is rarely 
more than 30 fathoms deep. In the absence of much definite information Molengraaff 
has suggested tentatively a like explanation for tho Rahul Bank, which lies at about 
the same depth. 

t Professor Wanner, however, has informed the writer (22nd May, 1923) that Van 
Es*b correlation of the Palaeozoic limestones of northern mmatra with the Permian 
formation of Timor, cited in the previous paper (Benson, 1023, p. 34), is not, in his 
opinion supported by a sufficient faunal similarity, and Fliegers determination of 
them as Upper Carboniferous should stand. 
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Handy claystoiios and lignit('8. Very important orust-warping and block- 
faulting occurred in Cpper Pliocene times, which determined the form 
and position of the present coast-line, the raised coral-reefs, the main 
grahen river-valleys, and many minor topographic features. The most 
marked of these extends almost throughout the length of Sumatra, 

and IS separated by a relatively narrow range from the south-western 
coast. These latest structural lines often cross obliquely the older anti- 
clinal axes, and are themselves intersected by many transverse and oblique 
fracture-lines, on which, as on the longitudinal fractures, there have been 
many points of volcanic eruptions. 

Analogous conditions exist in Java. The area of ex^iosed Cretaceous 
sediments and plutonic rocks invading older sediments is very limited. 
The varied nature of the Cainozoic sediments indicates that considerable 
geograjihic changes occurred during the Tertiary period. Verbeek and 
Fennema (1896) held that two unconformities occur, Oligocene-Miocene 
and Lower- Cpper Miocene respectively. Tobler (cited by Van Es, 1917) 
holds that the greatest movement both here and in Sumatra was at the 
closi* ot the Tertiary period, the folding ]>receding th^ de))OBition of the 
extensive Pleistocene sediments ; but Van Es considers it was in progress 
during and after the Tertiary times.* It is more marked in the older 
central geanticlinal portion than in the younger flanking sediments, the 
steeper dip of the southerly-rlipping beds indicating the southward (out- 
ward) direction of superficial thrust. The periods of greatest movement 
appear to him to have been in Miocene and post-Tertiary times. By the 
latter, Pleistocene coral-reefs have been raised as high as 2,500 ft., and the 
maximum uplift occurs where the Tertiary folding is most marked, the 
parallelism in location and direction being such as to indicate the inter- 
mittent action of a single group of forces of long duration. The outermost 
of the geanticlines is seen in the long submarine ridge rising to a depth 
of less than 1,0CX) fathoms, and separating an off-shore synclinal trough 
1,600-2,000 fathoms deep from the foredeep over 3,000 fathoms deep. 
Continued to the west of Sumatra, however, this outermost geanticline 
rises above the surface to form a string of islands including the Mentawei 
Group. t As in Sumatra, so in Java, longitudinal, transverse, and diagonal 
fracturing was accompanied by block-faulting and volcanic eruptions at 
various times from middle Tertiary to the present date, and was instru- 
mental in determining the present topography. 

East of Java the main geanticlinal axis, with the volcanoes thereon, no 
longer forms a gently accentuated ridge marginal to a partially submerged 
plateau with the deep sea on one side only, but instead is a high and 
narrow ridge rising from considerable depths and broken by cross-fractures. 
It runs through Bali, Lombok, Sumbawa, Flores, and that string of 
islands, from Dammer to Banda and Quuong Api, forming the innermost 
of a series of discontinuous arcuate ridges separated by similarly inter- 
rupted troughs. The structure of this are is not very clearly known, but, 

* Martin (1019) states, however, that the reoognition of the various subdivisions of 
the Tertiary rooks in Java has rarely been based on palaeontologieally satisfactory 
evidence, and the stratigraphioal relationships of the several fonnations to one another 
are only exceptionally known. He therefore counsels caution in the acceptance of su(^ 
generalisations as these. 

t Molengraaff (1022) suggests that another anticlinal ridge existed still farther to 
the south-west, which has since subsided isostatioaliy into the depths of the Indian 
Ocean, leaving Christmas Island as its sole representative above eea-leveL Andrews 
(1900) has shown tiiat this remnant consists of volcanic rocks and littoral calcareous 
formations, coral-reefs, Ac., ranging in age from Oligocene to Eeoent* 
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at any rate in Sumba, between it and the outer arc there is no evidence of 
the occurrence of Miocene overthrusting. It is overlapped by an outer 
arc which, beginning at Savu, runs through Rotti, Timor, Letti, fiabber, 
and the Tenimber Islands, and, according to the Dutch geologists, it 
continues thence by the Kei Islands to Ceram and Bum, though 
alternative conceptions have been entertained by other writers. Throughout 
this whole zone very extensive crust-movements have occurred and are 
stiU in progress. 

While Suess's diagram (vol. 3, p. 235) of the trend-lines of the Philippine 
and Sunda Archipelago, “ based on the writings of Drasche, Molengraafi, 
Hooze, Wichmann, Martin, Koto, and others,*’ illustrates this conception 
of a continuous geanticlinal ridge, he was not himself convinced of its 
correctness, for he remarks as follows (vol. 3, p. 243) ' '' It is in itself 

scarcely probable that the cordillera which comes from Sumba and Timor 
should reappear here [in Ceram and Bum] in full development after having 
been broken up into a series of small islands and reefs. I am therefore 
inclined to regard the arc of Timor as uniting with another independent 
chain striking east and west, and believe that Bum and Ceram should be 
looked upon as the continuation of the southern peninsula of [north- 
western] New Omnea.” This view was supported in some degree by 
Boehm (1906) and lately by Gregory (1923, 1923a), and it must again be 
considered after the general structure of the Banda region as conceived 
by the Dutch geologists has been described. 

Consideration will now be given to the outer arc and the Banda Sea, 
which whole region, according to Molengraafi (1921) and Brouwer (1917, 
1922), illustrates conditions analogous to those which existed in the Alpine 
regions of Europe during Mesozoic and early Tertiary times. Brouwer’s 
(1922) most recent statement may be cited : The tectonic features of 
the East Indian Archipelago as they now exist are the result of orogenio 
forces which have been acting during long periods of time and have caused 
movements in a horizontal direction in many places. Where the lands 
were high above the strand-lines of the surrounding seas the ranges were 
cut down, and the deeper parts were uncovered by erosion ; where at the 
same time the crust was moving below sea-level no denudation took place, 
and no unconformities and disconformities in the succession of strata are 
found. The latest cmstal movements are only a younger stage and a 
direct continuation of the Tertiary cmstal movements. The Tertiary 
folds and overthrusts, which were formed at relatively great depth, are 
now visible at the surface, but the fissured and fault^ crust that once 
lay above them has been removed by erosion. On the other hand, the 
tectonic features due to late deformation near the earth’s surface duiing 
the younger stages of mountain-building have remained visible, and are 
manifested in the fissured and faulted emst, while the accompanying folds 
and overthrusts remain invisible at greater depths. In the parts of the 
earth’s crust now visible in the different islands the erosion-intervals m 
not found at the same place in the geological time-table. For the major 
tectonic features it is sufficient to describe the visible traces of two stages 
of crustal movements, the late Mesozoic and Tertiary stages, and the 
youngest stage, which still continues. The youngest stage is definitely 
known to be limited to certain parts of the present archipelago, while the 
distribution in time and place of the older staro is not definitely knonm.” 
In the Alps the early Mesozoic formation and accentuation of anticlines 
and synclmes was succeeded in Cretaceous times W strong horizontal 
movements, which '' reached their maximum in the Tertiary period. As 
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the overthrust sheets moved ul greater depth, the sea- basins became 
narrower, and the inasscs of the geanticlines were pushed forward in a 
nearly horizontal direction. . . . [Such] horizontal movements of the 

curving rows of [East Indian] islands are proved by several fealures now 
observable on those islands, and as these movements proceed the sea-basins 
yrill be narrowed, and eventually the masses of the present geanticlines 
may be pushed over the Hahid shidf of the Australian continent.” 

This may be illustrated by summarizing the stratigraphieal succession 
and the tectonics of certain islands in this Banda arc. From Timor to 
south-western New Guinea the Permian sediments are ol shallow-water 
origin, and are locally interstratified with basic igneous rocks. Probably 
much of the region was dry land in Permian times. In Timor the 
Permian sediments pass unbrokenly into Lowei Triassic rocks, but the 
absence of the latter in other regions bears witness to a general nianne 
regression of the sea in Lower Triassic times, follow'ed by a very 
widespread TTpper Triassic transgression. The sediments were largely of 
deep-water otigin, Ixdng foraminiferal and radiolarian de|x)aita. with some 
manganese-nodules, like those in modern abyssal ooze. Hiese pass later- 
ally into littoral formations, indicating diversified conditions of deposition 
on the synclines and anticlines of Up}H*r Triassic times, the two faeies of 
Triassic rocks being often brought into close apposition by the subsequent 
overthrusting. The Jurassic conditions resembled those of Up^M^r Triassic 
times: the Jurassic sediments arc partly those of deep-sea origin, but 
shallow-water de|K}sita only occur in Misol and the Sula Islands. These 
general conditions continued up into Lower Cretaceous times, with 
apparently numerous local lacunae in the sequence of strata, the diversity 
of sedimentary facies resulting from the constant formation of geantichual 
ridges on which neritic sediments were deposited, and which were thrust 
forward along gently inclined planes of faulting at geosynelinal depths. 
These crust -movements were very marked in Cretaceous times, when the 
sea retreated from much of the jireseiit East Indian land-areas. The free 
connection between the eastern Australasian region and the Tethys w^as 
broken (Martin, 1914), and numerous ])lutonic intrusions were formed. 
It is difficult to state exactly the directions of strike of these late Mesozoic 
folds, for they have been greatly modified by the later Miocene orogeny. 
The orogenic str<‘ases being temporarily relieved, a general subsidence 
occurred with the transgression of a shallow sea over Rotti, Timor, 
Letti, (Vram, and Buru. depositing Upper (Vetaceous foraminiferal marls, 
accom])anied by the formation of more littoral deposits in Celebes. This 
transgression was further extended in early Tertiary times, and the 
deposits formed were more diversified littoral conglomerates, sandstones, 
and clays predominating in the western part of the arclii))elago, fora- 
miniferal limestones in the eastern, while associated with these in Bali, 
Rumhawa, Flores, and Sumba is a large amount of andesitic debris. The 
formation of the present deep-sea basins and other crust-movements began 
n Miocene times. 

The older Tertiary rocks in Timor, and continuing thence into the 
Banda arc, have been intensely folded into a mountain-chain and over- 
thrust outwards. The directions of these Middle Tertiary anticlinal axes 
are often oblique to the present coast-lines or the trend of the later 
Tertiary geanticlines. The jihenomena of klippeft (or, as the Dutch 
geologists prefer to call them, using the local Malayan term) are 

clearly developed : ** Groups of deposits of the same age but of difEerent 
palaeontological and petrographical character are found one on top of the 



Bbnson. Structural Fealurea of (he Martfin of Australasia. 106 

other, and isolateil rook-niasscs of older forinationa are found resting on 
younger oceanic deposits : as is clearly visible among the deep ravines 
cut on the recently elevated islands, Timor and Babber. The structure 
is usually chaotic, and is similar to that of the higher overthrust sheets 
of eastern Switzerland, which were moved in the iieur-surface zone, where 
the rocks yielded to pressure not by flow, but mostly by fracture. The 
comparative methorl ot study leads to the supposition that on Timor the 
dt*eper compHcat<‘d but less chaotic overthrust structures such as arc 
found in the Western Alps have not here been uncovered by erosion 
(Brouwer). 

There is, however, a maiked variation in the intensity of disturbance. 
In Sumba there is no trace of overthriist-fohling, and this forms the 
hackland to the I'imor zone ot overthrust. Approaching the Australian 
foreland, also, the folding-structures in Timor are of somewhat siiujder 
character, for the southern coast-range of this island has merely an imbri- 
cated structure with fairly uniform dip. The Am Islands, believed by the 
Dutch geologists to be on the margin of the continental massif, form but 
a swelling thereon. They exhibit only Pleistocene (and Upper Pliocene ?) 
marine limestones, &c. 

Again, in north-western New Guinea north of MacCluer Gulf normally 
folded Tertiary rocks occur, as also in the Misol-Obi-Sula chain of islands, 
in which even the Jurassic strata, which are of shallow- water origin, are 
sometimes nearly horizontal, though locally sharp folding without over- 
thrusting may occur (Boehm, 19()6 ; Brouwer, 1921 b). This region then 
seems to have bi^en comparatively stable, and at least adjacent to a land- 
mass during the Cretaceous and Tertiary periods of folding. The schistose 
pre-Jurassic rocks of the Sula Islands, the strike of which is markedly 
oblique to that of the Tertiary folds, may jierhaps represent a portion of 
that ancient block. This block, thus relatively stable (luring the Cretaceous 
and Miocene foldings, seems to have been in some measure like a foreland 
to the grcjat outward-moving siqierficial thrusts of the Miocene folding in 
Ceram. According to the views of the Dutch geologists, the strike of these 
folds is in the main the continuation of the Banda arc, but is complicated 
in regard to details. It is not parallel, but oblique, to the coast of this 
island, running south-east - north-west through middle and eastern Ceram, 
bending into an east-west direction in western Ceram, and inclining to the 
south-west into the terminal Huamoal Peninsula. These directions of striker 
are displayed both by the crystalline schist and gneisses along the southern 
side of the island, and the fossiliferous Triassic and later Mesozoic sediments 
along the north. Crossing Manipa Strait, however, the strike bends sharply 
to the north-west, as is shown by the schists of Manipa Island itself, and 
by the several zones of formations which cross Bum. These zones are, 
in succession from north-east to south-west, as follows : Crystalline schists, 
&c. ; Triassic sandstones and shales ; fossiliferous Triassic,* later Mesozoic, 
and early Cainozoic sediments; and they are therefore arranged in the 
opposite order, as regards the Banda Sea, to that displayed in (’cram. 
According to the Dutch geologists, there is an outward or northern thrust 

* ProfeMor Wanner has informed the writer (22nd May, 1923) that the supposed 
Upper Cretaceous mollusoan fauna of Buru ebaraeterissed by Tissotw^ mentioned in the 
previous paper (Benson* 1023, p. 50), is really Upper Triassic (Noric), the charactcnstio 
form, whan better specimens were examined by Krumbeck, having proved to be 
Seotibrtiks. The Upper Cretaceous form Trigonoaemuf*, reported to have been found 
in Obi, is a Belgian shell, and was probably brought there by a Belgian prospector. 
Wanner himself found no trace of Oetaoeous rocks in this island. 
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of the various formations in Buru as well as in Ceram ; but this Wanner 
(1921) opposes, holding that in Buru the thrust was directed from the north- 
east towards the south-west. He compares this apparent reversal of the 
dircotion of thrust of a geanticlinal axi;s where a sharp kinking has occurred 
with the conditions on either side of the Straits of Sunda, believing, with 
Van Es (1917), that the direction of thrust in western Java is to the south; 
while, according to Tobler (1906), it was towards the north-east ill the 
adjacent portions of Sumatra. According to a verbal communication made 
to the writer by Professor Brouwer, however, there is not a general 
acceptance of this conclusion of Tobler's. Wanner and Brouwer (1922) also 
suggest that the further continuation of the axis of Bum occurs in the 
neighbourhood of Sula Besi, the crystalline schists of which resemble those 
of Buru, and strike in a north-westerly direction, except for a single instance 
of an east-north-easterly strike which has been recorded, and he remarks 
that such a connection accords better with the zoogeographic evidence than 
the extension south-westwards to Tukang Besi, which Molengraaif (1921) 
has supposed might have existed. 

Some comment may here be made on the role played by the Sula Islands, 
Obi, and Misol, which we have stated were in some measure like a foreland 
to the folds in Ceram, following Suess’s conception, originally accepted 
by Wanner. As the result of continued investigation. Wanner (1921) now 
doubts the propriety of considering Misol at least as portion of a continental 
platform, for the moderately folded Mesozoic rocks which lie upon the 
crystalline rocks are similar in all essentials to the coeval formations that 
occur much more highly folded or even overthmst in Ceram* — so much so 
that they must bo considered as having been deposited in the same 
geosynclinal depression. Tht* relations of Misol to Ceram are indeed much 
more marked than its relation to Obi and the Sula Islands. It may be 
best to consider it as an outer portion of the geosyncline which has suffered 
relatively slight folding, rather than part of a foreland massif. 

In attempting to trace the Miocene folding farther to the west the 
stmeture of Celebes must briefly be consider<^. This is a matter con- 
cerning which very diverse views have been expressed by Koto (1899), 
Sarasin (1912), Ahlburg (1913), Abendanon (1917), and others. Acconling 
to Abendanon (1917), the whole region from south-eastern Asia to Tasmania 
in Palaeozoic times formed a single continental massif, which he termed 
Aequinoctia.” Thus he explained the apparent absence of pre-Permian 
marine fossils from the East Indies, though the occurrence of Spirifera 
vemetdii (8. disjunda) has recently been discovered in Celebes (Brouwer, 
19]9),t and may indicate the presence of Upper Devonian beds. There are 
widespread phyllitic rocks, possibly Palaeozoic, among the older formations 
invaded by the granites, &c. The presence of some such land-mass which 
would divide the stream of Asiatic forms migrating towards Australia 
might perhaps account for the difference between the later Palaeozoic 
faunas of the eastern and western regions of Australia noticeable in 
Devonian and Permian times (cf, Benson, 1923 a, pp. 27, 31). Abendanon 
held that this land-mass was broken up in Carboniferous times, when an 
extensive submergence took place, and in the central region (now the 

'^A point of special interest to New Zealand geology Is the oooumnoe in both 
Misol ana Ceram of dark greywaoke sandstones containing TenMlina C' Torlesna ’*) 
MeKayi, as noted by Wanner (1921). 

t Some obsourely preserved brachiopods, dro., found recently in the north-western 
pmhisnla of New Guinea may be of like age, according to a verbal communication from 
Wofessor Brouwer. 
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Banda Sea) orogenio forces commenced to act, and have affected the region 
intermittently and more or less powerfully up to the present day. The 
present islands are considered by him to rest on disrupted fragments of 
this older platform, which, with their covering of Permian, Mesozoic, and 
older Tertiary rocks, have been greatly dislocated and folded during the 
subsequent erogenic epdehs. The crystalline schists and gneisses of Borneo, 
western and central Celebes, Burn, Ceram, and north-western New Guinea 
are held by him to be the exposed portions of this ancient platform, and 
he states that they exhibit a dominantly east-west strike varied to some 
extent by the post-Permian crust-movements.* Wanner (1919) is of the 
opinion, however, that the known instances of an east-west stnke in 
the crystalline rocks of Celebes are far too few to establish definitely the 
existence of a pre-Miocene trend-line in this direction, and notes that the 
strike of the Miocene folding and the extension of the plutonic intrusions 
connected therewith (which frequently exhibit gneissic marginal facies) is 
usually m a north-westerly to north-north-westerly direction. Thus the 
trend of the Miocene folds in western, central, and south-eastern Celebc^s 
would appear to overlap, coulisse-like, the trend of the coeval folds in Bum. 
A like north-westerly or north-north-westerly strike is exhibited by the 
crystalline schists, &c., which form the base of the largely volcanic mass 
of the Minahassa Peninsula. In eastern Celebes strikes to the north-east 
have been noted in the slightly folded late Tertiary beds, but the mam mass 
of the eastern peninsula consists, according to Wanner (1910), of massive 
horizontally-lying Eocene and Oligocene limestones, marls, and sandstones, 
locally upturned along a north-westerly strike. Hero also Hotz (1913) has 
found grey-blue shales, containing belemnites, which resemble the Jurassic 
rocks of the Sula Islands. Thus the eastern arm of Celebes may per- 
haps form an outlpng portion of the more stable region north of the 
zone of intense folds sweeping through Buru. south-eastern and central 
Celebes. It is noteworthy that basic intrusive rocks are particularly 
abundant in the margin of the folded rocks. A vast mass of peridotite 
occurs in south-eastern Celebes associated with diabasic rocks, and these 
extend to the north along the western side of the fault-bounded aeries 
of depressions extending through Tomori Bay from Tolo to Tomini Gulf 
These ultrabasic rocks were injected apparently during the late Mesozoic 
orogeny, and the late Cretaceous-Eocene marine sediments rest on their 
eroded surfaces, but there are, in addition, a series of Middle Tertiary 
intrusions of gabbros, Ac. 

The trend-wes of the Malay Archipelago are thus traced in accordance 
with Brouwer’s (1922) charting (fig. 2). A point of detail should, however, 
be noted concerning the direction of the individual fold-axes. Brouwer 
(1922) points out that where the general trend of the geanticlinal zone 
is sharply bent, as in Babber, the individual fold-axes cross the main 
trend-dir^tion almost perpendicularly. This is believed to result from 
differences in the amount of horizontal movement of the geanticline at 
depth and at the surface. The obliquity of the strike-line of the Mesozoic 
rocks of the Tenimber and Kei Islands to the direction assumed for the 
Banda arc in that region has had a very different interpretation, as will 
appear below. 


*It is oonceirable^ however, as Professor Brouwer verbally indicated to tho 
writer, Uiat the crystalline schists of the region assumed by Abendanon to be the pre^ 
Cambrian basement of the supposed Palaeozoic continent may be really the highly 
altered representatives of a long series of Palaeozoic geosynclinsl sediments metamor- 
phosed during the later Palaeozoic orogeny. 
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These orogenio movements were followed by long-continued denudation 
and widespread transgression of the sea, with the deposition of the 
petroliferous later Tertiary rocks, Olobigerina limestones, and terriginous 
sediments, marls, clays, sandstones, and conglomerates, with increasing 
diversity of lithologic facies as the later Tertiary crust - movements 
became pronounced. These are succeeded by oyster-banks and (especially) 
coral-reef formations making a concordant series of deposits, followed, 
after further warping, by locally-widesproad late Pliocene or Pleistocene 
reef-limestone, such as that which covered the greater i)art of Timor. 

A considerable amount of volcanic activity occurred during the later 
Tertiary period, though it is not always easy to differentiate* its ])roducts 
from those of earlier Tertiary age. Thus in south - western (Celebes, 
“ probably a short time before the deposition of the Tertiary limestone 
(‘ partly Eocene and partly Miocene ') had completely terminated, eruptions 
began all along the western side . . . which gave rise to the high 

western mountains ; for the greater part they consist of tuflFs, breccias, 
volcanic conglomerates, of andesites, basalts, and also of leucite-rocks,” 
while intrusive essexitic and sUonkinitic rocks also occur. Farther north 
in the same island, however (tlie Latimodjong Range), the eruptions seem 
to have stopped before the new'er Tertiary period. Lcucitic rocks are 
also known to belong to the younger Tertiary formation in Sumbawa 
(Brouwer, 1917b). 

The disposition of these formations renders clear the extent and nature 
of the Plio-Pleistecene crustal movements. The presence of uplifted fringing 
reefs is seen in nearly all the islands, where they sometimes form definite 
“ reef-caps,"’ the amount of the uplift being occasionally as much as 
4, (XX) ft. “ The uplift of islands has not, however, been simultaneous, 
nor equally intense, while periods of temporary subsidence have probably 
interrupted the general elevation since the Plio-Pleistocene period.” The 
appearance of tilting presented in certain islands where raised coasts on one 
side of the island contrast with the subsidence observable on the other 
may not, however, really involve mere tilting of crust-blocks. Brouwi*r 
(1918) urges that in the forward wave-like propagation of a geanticlinal 
crest there would naturally be a depression on the rear slope of the crest 
related to the uplift on the forward limb, which depression might extend 
beyond the limits of that portion of the crest remaining above sea-level, 
thus giving rise not merely to differential uplift of the forward and rear 
coust-lines, but actually to features indicative of coastal drowning. Other 
things being equal, the greatest uplift will bt* seen in the widest islands. 
Thus in the case of Timor, which by the end of Pliocene times had been 
reduced by erosion to a cluster of low islands rising from a shallow shelf- 
sea, the sheet of reef-limestone then formed has since been arched upwards 
asymmetrically to a maximum height of 4, (XX) ft., contrasting thus with 
the arching that reaches a height of 1,300 ft. in the narrower island of Kotti, 
and only 460 ft. in Jamdena (the largest of the Tenimbor Group). This 
group indicates another phenomenon. It consists of an eastern and a 
western portion, the former including Jamdena, and the latter a row of 
much smaller islands, in which, however, the elevated reef-caps stand at 
heights of up to 700 ft. This appears to result from the development of 
a small synclinal fold separating the two islands on the main geantiolinal 
ridge. The sharpness of this ridge is well marked at the Kei Islands, a 
short distance farther north, which rise between depths of 3,300 and 1,600 
fathoms to the west and east respectively. 
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The main trend-lines of the later stage of mountain-making are now 
accurately known, and coincide approximately with the longer axes of the 
islands, while the deep-sea basins are found to be elongated arcuate 
synclines parallel to the adjoining rows of islands. The continuation of 
such movements is shown by the frequency of earthquake-shocks along 
the trend-lines, while they are notably absent from the stable region of 
eastern Sumatra, northern Java, Borneo, and the southern (^hina Sea. 
A very noteworthy feature is the obliquity of the modern geanticlinul 
axes to the strike of the Tertiary folds, which want of j)aralleli8m Brouw'er 
explains by the supposition that the rows of U])lifted and fragment«»d 
island- blocks indicate the places where at a greater depth folding continues, 
and that there is motion in a vertical direction as w^ell as conaiderabh» 
motion in a horizontal one. The vertical movement will cause gradual 
erosion, and the extx)8ed surface of the geanticline will in time consist of 
rocks which were in the zone of flow during an ear)i(»r stage of mountain- 
building. The rate and direction of the movement of the deeper-lying 
rocks as they ap])roach the earth's surface may differ more and more 
from the rate and direction of motion of the rocks that lie at still 
greater depth.’* 

Of noteworthy significance in connection with these movements is the 
distribution of the ancient and modem volcanic centres. During the recent 
crustal movements in the outer rove of islands around the Banda Kca, 
whore the crust has been thickened as a result of overthrusting, the magma 
has not reached the earth’s surface, while the inner row, with a thinner crust, 
is characterized by a great number of volcanoes on the top of the geanti- 
cline. Where the two rows are neatest to one another, just now at Timor, 
there are no active volcanoes on the inner row, and the volcanoes on this 
row appear to have become extinct at a later and later period as their 
distance increases from this point and thus also from the stable Aus- 
tralian massif. The horizontal movements then progressively so increased 
the thickness of the crust in this zone as to stop up existing vents and 
prevent the formation of others. ‘‘ We see in the inner row of islands 
of the south-eastern archipelago an instance of extinction of volcanic 
activity on the top of tlie geanticline during a renew^al of the mountain- 
building process ” (Brouwer, 1917).* 

* It may be permissible to cite a few more sentenccK from this work (pp. 80.1-4); 
“ If tangential pressure reveals itself in the formation of normal folds the molten magma 
will, under compression from all sides, force its way through the crust, with unequal 
strain first near the top of the anticlines where tension takes place. ... In the case 
of disruption . . . the tension of the anticlinal and (tynclinal tops disappears or 
decreases, and the vents of the volcanic magma leading to the surface, maintained by 
the tension, can gradually be stopped up. Movements on a large scale will give rise 
to overthrust she^ [and] the each's crust in situ will increase in thickness, an addi- 
tional reason for the atopping-up of the volcanic vent. A new way is opened for the 
magma to reach the surface along the thrust-planes. Most often the magma, if it reaches 
the surface, will appear on a lower level— i.s., in the region here disoussed, below the 
surface of the sea along the outer margin of the row of islands— and movements in the 
direction of the ' VorUind * will cause the volcanic products to be gradually overlain 
by the moving masses.’* In discussing the origin of the ” green rocks” of the Alps 
and the older basic volcanic rocks of the Malay Archipelago the writer (Benson, 1924) 
independently put forward a view very similar to the al)ove, adding that by the con- 
solidation of the later drafts of basic magma rising along the thrust-plane, between the 
overthrust crust-flake above and the overridden submarine lavas below, there may 
be produced those intimate associations of gabbro-poridotite and pillow-lava that form 
so noteworthy a feature in the Mesozoic rooks of Switzerland— c.^., in the Engodine — 
and in those of the Malay Archipelaga 
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The distinction here introduced between those parts of the archipelago 
in which the crust is still thin and those which have become thickened by 
overfolding recalls the new orogenic conceptions of R. T. Chamberlin (1919, 
1921), who distinguishes between thick-shelled mountains (characterized by 
open gentle folding, a moderate crustal shortening affecting a relatively 
deep zone and strong uplift with vertical movement and normal faulting) and 
the contrasted thin-shelled mountains affected by intense deformation, 
leading to great overthrusting, especially in the marginal portions. Apply- 
ing these conceptions to the eastern portion of the Malay Archipelago, it 
would seem as if the mid-Tertiary movements were characteristicaUy of 
the thin-shelled type, and the overthrusting resulting therefrom thickened 
the crust sufficiently to cause the later movements to have more of the 
features of those in thick-shelled regions. The Plio-Pleistocone folds are 
broken by very many fractures. In opposition to Richthofen’s view, cited 
by Ahlburg (1914) and Hobbs (1921), that these fractures result from 
tensional strains in a region nipped between the diversely thrusting Aus- 
tralian and Asiatic continental masses, Brouwer holds they are the surface 
expression of the vertical and horizontal movements which result from 
compressional stresses, and occur where there are important differences 
in the rate of movement in the underlying rock-masses if the fissures are 
approximately longitudinal, while transverse fractures result from a differ- 
ence of velocity of horizontal movement in neighbouring parts of the 
geanticlinal axis. These fractures have broken across the geanticline, 
in many places separating the ridge into a number of separate islands. 
A very notable instance of this is the narrow Manipa Strait, over 2,000 
fathoms deep, between Ceram and Bum. It occurs at a point of sharp 
flexure in the geanticlinal axis, which Brouwer (1921) points out should 
naturally be a point where fracturing might be expected owing to the 
differential movement of adjacent portions of the anticlinal ridge. Wanner 
(1921) accepts this view, and thinks it probable that the differential move- 
ment may here be measured in several tens of kilometres. 

Among the regions hitherto discussed, however, it is in Celebes that 
the thick-shelled type of crust-movement is most in evidence. Here 
Plio-Pleistocene dislocations both in the region of crystalline rocks and 
elsewhere have formed a regular network of high mountain-blocks, which 
alternate with more or less depressed blocks in which are preserved the 
slightly-folded remnants of the formerly extensive covering of late Tertiary 
marine sediments, which were laid down on the submerged Middle Tertiary 
peneplain. The general direction of the main fracture-lines is approxi- 
mately meridional, tending to the north-north-west, but these are crossed 
by an important series of east-west fractures, and by others with an 
approximately north-west trend. Ahlburg’s (1914) map, reproducied by 
Hobbs (1921), indicates the position of these. By the fracturing and 
block-movement, the drainage system and the outline of the island have 
very largely been determined. On the western side, betweto Macassar 
Strait and the high ranges of crystalline rooks, there is a region of 
irregularly and often rather strongly folded Miocene sediments, with oil- 
bearing sandstones and shales and intercalated leucitic lavas, together 
with probably late Tertiary sandstones and conglomerates, which have a 
general north-easterly strike and are truncated obliquely by the coast-Une. 
The crust-movements, indeed, have continued up to the present time, for 
Abendanon noted that a small plain had been uplifted not less than 16 ft. 
in the last fifty years (Wanner, 1919). The significance of this latest phase 
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of oniBlrmovement in Celebes becomes greater when it is compared with 
the similar late Tertiary and Pleistocene movements in New uuinea and 
New Zealand. 

It seems desirable here to note Professor Molengraaif's most recent 
generalizations (1922) concerning the tectonics of this region, as they show 
the manner in which Wegener’s (1920) views have bcH^n applied to its 
explanation. (See also Wing Easton, 1921). Molengraail holds that the 
arcs of the Malayan Archipelago originally formed a much more regularly 
curved series of arcuate folds concave towards Asia, of the structure of 
which they formed the marginal parts. On the basis of Tydeman’s 
bathymetrical charts he would trace the easternmost anticlinal fold in 
Mindanao into the north-eastern arm of Celebes, and thence by the south- 
eastern arm into the Tukang Bosi Islands, crossing a deep and narrow 
strait marked by sharp fracture and lateral dislocation of the anticlinal 
axis. He follows it from here with a sharp change in direction into Burn 
and Ceram, and thence by way of the Banda arc through Java and 
Sumatra into Burma, noting a certain resemblance between the occurrences 
of serpentine in south-eastern Celebes, Amboina, Moa, Letti, and Timor. 
Admittedly, however, the linking of the many diverse elements between 
Buru and the north-eastern ]>eninsula of Celebes into a single anticlinal 
axis involves many difficulties, and docs not commend itself to all the 
geologists who have studied this region. The suggestion is therefore put 
forward tentatively only. 

Following Wegener’s hypothesis, it is then supposed that Australia 
(inclusive of New Guinea) “ moved horizontally in a westerly or north- 
westerly direction, and the portion of the arc between Bum and Rotti, 
and especially the particular stretch between East Timor and Buru, was 
gripped in the concavity of the coast-line (Arafura Bight) i.e., the 
margin of the continental mass as indicated by the position of the hundred- 
fathom line. ** Through this [movement] the folding arcs of the Moluccan 
geosyncline were thrust on to one another, so that one now sees that 
underthrusting directed outwards from the continent might act on tlie 
high islands of Ceram, Timor, Babber, &c., apparently like a system of 
overthrustings going out in a centrifugal direction from the central Banda 
Sea ” (cf, Molengraail, 1913). Thus the successive anticlinal ridges and deep 
synclin^ troughs were wrinkled up in front of the advancing continent. 
In accordance with what has been said above, the kinks, transverse fractures, 
and dislocations of these anticlinal ridges are explained as the result of 
differential strains set up during their partial adjustment to the promon- 
tories and embayments of the coast-line of the continent of Australia. 

Up to the present the conception of the Banda remon entertained by 
the Dutch geologists has been followed, though Suess’s objection thereto 
has been noted. Attention must now be called to Gregory’s (1923) recent 
papers. After citing Suess’s opinion and Boehm’s general adherence 
thereto, he adds : ** The geological evidence appears consistent with [this 
opinion]. The Tenimber Islands have been shown by Professor Brouwer 
to include vertical Mesozoic rocks, which he compares with those of East 
Ceram, but their strike varies from east-west to 28° north of west, and 
is therefore that of the island chain extending westward from Tenimber 
to Java, and is not due to fohling on the lines of the Banda arc. In the 
Kei Islimds also the strike of the older and more steeply tilted beds 
trends east and west (Verbeek, 1908, pi. xv, fijp. 421, 431, 440), and is 
part of the general east-to-west grain of this region, and is older than the 



112 


Traniactioni. 


Banda arc. It is true that in the Kei Islands there are some shallow folds 
which trend from south-south-west to north-north-east parallel to the 
eastern part of the Banda arc, but they may bo explained by a gentle 
tilt toN^ards the Banda subsidence, and they do not indicate a chain of 
fold-mountains. . . . The characteristic rocks of the Ceram-Buru line, 

ami of the eastern end of the Timor chain, have not been recorded from 
the Kei Islands, which form the middle and essential part of the supposed 
Banda arc.” He thereof ore concludes that “ .the evidence of the Banda 
art's does not accord with the view that uey are situated along a 
meridional mountuiu-range belonging to the Alpine- Himalayan system and 
connecting the Sunda and Buru-(\»ram lines. The Kei Islands, the central 
part of the Banda arc, are built of materials that were deposited in the 
same basin as southern New (luinea. The foundation of these islands 
was folded in the late Eocene or Oligocene by the same meridional com- 
pression that formed the inountiiin-lines which occur both to the north 
and south of them, and extend past them both to east and west. This 
compression was part of the crustal movement which formed the mountains 
of the Alpine and Himalayan systems and also the fold-)nountain chains 
of New Guinea. After th<^ formation of the fold-mountain belt in the 
eastern part of the Eastern Archipelago, subsidences within it and fractures 
across it, similar to those frequent along the Alpine - Himalayan belt, 
happenc*d in the Banda area. The subsidences formed the Banda and 
Weber Deeps, and cross-fractures broke up the land into islands and 
separated the Molucca Islands from New Guinea. These earth-movements, 
in accordance with the evidence so well interpreted by Professors Molen- 
graafl and Brouwer, are probably still in progress ; they have been very 
uneven, subsidence having occurred in one place while uplift was in 
progress elsewhere” (Gregory, 1923a). 

In opposition to this conclusion may be cited the verbal comment of 
Professor Brouwer that as a result of laboratory investigation of his 
eollections from Jaindena it now appears that much formerly assigned 
to the Tertiary should be relegatexl to the Mesozoic ; and, considering 
the strike of these formations as well as of those previously held to be 
Mesozoic, it would apjit'ar that the balance of the very varying direction 
of strike lies more nearly meridional and in the direction of the Banda arc 
than at right angles thereto ; and, further, the lines of strike shown by 
Professor Gregory running eastward to east-south-eastwards through the 
peninsula south of Mac(1uer Gulf do not take note of the very sharply 
marked deflection to the south-east which actually occurs here, and 
appears to b(‘ concentric with the Banda arc, and to run thus for a short 
distance before bending back to the east-south-east along the line of the 
Snow Mountains. 

In support of his view Gregory cites the comment of Suess (1908, 
p. 237) that ” we might regard the whole zone of the Tcnimber, Kei, and 
Watubele Islands, together with Ceram and Bum, as resting on an arc- 
shaped horst, and this would be separated on the north by a trough 
subsidence from New Guinea, Misol, and Obi ” — though it is clear from 
a later remark (p. 243) his preference is to look on Ceram and Bum 
as the continuation of the southern peninsula of New Guinea, as does 
Professor Gregory. Professor David (1914) is cited in further support 
thus: [Papua] is part of the Himalayan-Burmese aro prolonged through 
the Malay Peninsula, Sumatra, Java, and Timor. Its trend-lines are 
continuous with those of the Malay Peninsula [? Archipelago], and the 
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direction and ag(‘ of the folding . . . agree with those of tlii 
Burmese arc.’’ Kober (1921, p. 157) is also of the view that a 
uniform marginal chain runs around the Indian and Australian foreland 
from the Indus, through Timor and New Uuinea, to New Caledonia, 
and terms it the Indo- Australian branch of the Mediterranean orogen. 
On his interpretation, the Sunda and Ceram-Buru chains would be 
respectively the outwanl-thrust lateral chains of a single but widened 
orogen, the central portion of which had subsidf'd to form the Banda Sea, 
while New Guinea would represent the restricted portion of the same 
structure. 

This diversity of interpretation of the structure of the eastern end of 
the Banda Sea naturally involves a corresjionding variety of conceptions 
of the structural relationships of western New Guinea, to which attention 
must now be given, (’on verging towards north-western New Guinea are 
two arcuate lines of strongly folded mountains, the Buru-Ceram line 
already described and that running south-eastwards from Halmaliera. 
The structure of this island, which »Suess (1909, p. 308) assigned entirely 
to the Asiatic framework, is as yet but little known, but is })erhaps 
essentially similar to that of (Celebes, though the lesser elevation and 
dissection have not permitted the ex])osure of any crystalline schists in 
the foundation. So far as this is visible beneath the covering of late 
Tertiary and modern volcanic rocks, it consists of sharply upturneil 
Tertiary and recently discovered Mesozoic sediments with infaulteil pre- 
Tertiary basic igneous rocks (Wanner, 1913; Brouwer, 1922 and private 
communication). It seems to lie at the meeting-point of an Asiatic arc 
extending south-westwards from Yap ami the Pelew Islands, with that 
running south-east into New Guinea. Between the latter and the Buru- 
(Jeram arc is the resistant wedge made up by the crystalline rocks of 
eastern Celebes, the Sula Islands, and Obi, and the rather more yielding 
Misol mass. According to Brouwer’s view, illustrated in fig. 2, the south- 
eastern Halmahera arc strikes acro.ss the southern peninsula of we.stern 
New Guinea, and is here shown by steeply dipping Eocene Alveolina lime- 
stones, which appear to be drained by strike-streams, and bends round to 
the east and east-south-east into the Snow Mountains. It separates, 
therefore, the crystalline rocks of the Sula Islands from those of the 
northern peninsula of western New Guinea (the “ Vogelkop ”) and the 
adjacent regions about Qeelvinck Bay and farther east. In Suess’s view 
the Buru-Ceram trend-line (though it may be locally deflected to the 
south-east in the southern peninsula) is continued into the Snow Mountains, 
while he groups into a single series not only the crystalline rocks of the 
Sula Islands, Obi, Misol, the northern peninsula, and Oeelvinck Bay, which 
are overlain by nearly horizontal shfellow-wator marine Jurassic rocks, 
but also those which extend farther east, along the north coast and 
highlands of New Guinea as far as the Louisiade Islands, beyond its 
south-eastern extremity. Stanley (192tA) is of the opinion that the 
Halmahera arc swings into Waigeo Island, the northern peninsula, and 
Jappen Island, and thence extends along the north coastal ranges. On 
the view of Gregory (1923) it would seem as if the Snow Mountains and 
their eastward prolongation must be considered as a complete bilateral 
orogen, and to correspond with both the northward-thrust Ceram trend 
and the southward-tmust Timor trend, with a narrow central zone 
corresponding to the widened depression of the Banda Sea. No evidence 
yet advanced seems to indicate the existence of such an arrangement in 
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Snow Mountains only, though the structure of the whole of New 
Guinea as vieweil by Suess and Kober may approximate thereto. 

There is, however, a very remarkable series of depressions which 
separate, by a trough-faulted zone twelve hundred miles long, a narrow 
strip of the northern-coast ranges from the great central ranges, through- 
out the whole length of the island. The relation of the topography of 
New Guinea to the Australian continental massif on the one hand and 
the Pacific Ocean on the other thus bears more than a passing resemblance 
to the relation of the topographic features of Sumatra to the stable Sunda 
region on the one hand and the Indian Ocean on the other, though this 
resemblance is lost as the eastern extremity is approached. The ejflfect 
of east-and-west fault-lines in determining the direction of streams is seen 
in the headwaters of the rivers draining the northern Vogclkop Peninsula. 
The main rift-valley commences in the MacC^luer Gulf, is continued by the 
valley of the Waiponga Stream draining westwards into Geelvinck Bay, and 
thence eastwards by the lloufTaer and Idenbnrg Ilivers, which unite and 
enter the sea by way of the Maiuberamo River, traversing the Van Rees 
Range. These two rivers have a flood-plain up to twenty miles in width 
at a height of about 160 ft. above the sea, and lie in a depression running 
for nearly five hundred miles parallel to the coast about eighty miles to 
the north. The headwaters of the Idenburg lie in a similar but smaller 
depression about sixty miles from the coast and seventy miles in length, 
and at an elevation of about 6(X)ft. Low gaps lead from these into the 
depression occupied by the Sepik (or Kaiserin Augusta) river-system, the 
broad alluvial plains of which cover elevated Pleistocene marine bods 
(Stanley, 1921). These depressions run approximately due east, but at 
the mouth of the last-named river opens another long trough depression, 
bounded by fault-scarps, which is occupied by the Ramu River, and leads 
across an indefinite divide, only l,2(X>ft. above sea-level, into the Markham 
River valley, which opens into the Uuon Gulf. On the north and south 
sides of this depression the Finisterre and Bismarck Ranges rise to heights 
of over 10,U(K) ft. In the valley itself somewhat dislocated late Tertiary 
or Pleistocene sandstones appear beneath the modern river-alluvium 
(Stanley, 1923). The southern fault-scarp of this depression continues for 
over three hundred miles to the south-east, forming the north coast of 
British Papua, and is recognizable in the truncated spurs of the various 
promontories, such as the Cape Vogel Peninsula. A series of volcanic 
rocks capping such promontories have been emitted along this line of 
fracture, and the active volcanoes of the D’Entrecasteaux Group may 
perhaim be considered as rising from a submarine extension of the Ramu- 
Markham zone of fracturing. 

It will be best to describe separately the several structural zones of 
New Guinea from south to north. The lowland of southern New Guinea 
traversed by the Eiland, Digul, and Fly Rivers is composed of horizontal 
late Tertiary lignites and clays, through which appears the granite of 
Mabaduan, the outlying member of the series of granite -intrusions of 
Cape York Peninsula (liaddon, 1894). This is the stable portion of New 
Guinea, a portion of the Australian massif. Heldring (1909) suggested 
that this formed with the Arafura Sea and Gulf of Carpentaria an 
elliptical area of depression, the Gulf of Papua being a similar but more 
pronounced feature, and pointed to several features as evidence of such 
movements of depression, faulting, or warping; and David (1914) has 
entertained a similar view. Verl^ek {fide Brouwer, 1917) doubted the 
validity of this evidence. 
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North of this lowland a series of step-faults have raised a terraced 
plateau of Pleistocene and probably Lower Miocene coral - limestones 
(occasionally traversed by basalt dykes) to an average height of 2,000 ft. 
above sea-level. These show the characteristically jagged surface of karst- 
lands (Staniforth Smith, 1912; Stanley, 1921a) The limestones occuyiy 
especially the regions about the middle course of the Fly River. Farther 
cast the foothill region rises directly from the south coast of Papua. It 
is composed in part of pre-Miocene formations ; contorted semi-crystalline 
grey or white limestones, which may be Eocene or Mesozoic ; more or 
less silicified limestones with interbedded sediments ; and the radiolarian 
cherts of the Port Moresby series, originally held to be Pliocene, but now 
considered pre-Miocene, though it ties apparently above the widespread 
Boioro grey limestone. Farther inland are sandstones with lignites which 
may be placed in this group. These are considerably crushed, folded, 
and faulted, and appear to have been overthrust towards Australia. They 
are succeeded unconformably by the Miocene-Pliooene petroliferous series 
— limestones, sandy marls, clays, grits, and sandstones with lignite, &c., 
volcanic agglomerates, and interstratified flows of andesite. Several minor 
unconformities appear to be present. The beds undulate, with a general 
south-easterly strike, but the lowest formations dip much more steeply 
than the uppermost. They are cap{)ed by raised coral-reefs along much 
of the coast. This foothill zone is succeeded to the north by the high 
ranges which form the backbone of New Guinea, and are known as the 
Charles Louis Range, the Snow Mountains, the Star Mountains, the Victor 
Emmanuel, the Bismarck, and the Owen Stanley Ranges, with various 
subordinate and spur ranges. In the western end of this central range 
are dark crinoidal limestones probably belonging to the Permian series, 
though farther south in the outer portions of the Snow Mountains are 
littoral Permian (?) sandstones (Heldring, 1911; Martin, 1911; Brouwer, 
1917). The structure of the ranges has been investigated by Heldring 
and Httbrecht (1913). '' There is a huge thickness of strata with a fairly 

uniform dip to the north over long distances, and it does not seem 
impossible that recumbent folds, imbricated structures, and o\erthrusts, 
with a movement directed towards Australia, may occur in these mountains ” 
(Brouwer, 1922). The highest peaks, Carstenz and Wilhelmina Tops, rise 
to 16,000 ft. in height, and are composed of limestone, possibly Permian, 
rather than the later age previously assigned (cf David, 1914), though the 
Eocene Alveolina* limestone occurs. Crystalline rocks lie beneath these, 
and serpentines have been collected from the northern flanks of the range 
in the headwaters of the Rouffaer River (Gelder, 1910) ; and in the 
Setekwa, Eiland, and Digul Rivers to the south are pebbles of augitc- 
granite, diorite, more or less gneissic gabbro, and also nepheline-sycnite 
(Heldring, 1911). 

In edition to these rooks there is a covering series of Middle Jurassic 
claystones represented by specimens from the river-pebbles in each of the 
main streams draining south from the Snow Mountains, and extending 
into Papua across the upper waters of the Fly and Strickland Rivers. 


*The Eooene sge of this hmestone was originally determined by Martm (1881, 
1911) and Sohlumbe^er (1894). It was held by David to be Cretaoeous, and a like 
view was aooepted ^ Stanley up till Uie present year. Rutten (1914) has again 
pronounced it to be Ifiocene, and he is followed in this by R. B. Newton (1910, 1918), 
m whose papers the earlier work is fully discussed. 
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CretacoouA rocks are indicated by a usually unfossiliferous but occasionally 
belemitt'-bearinf? grey or blue limestone, which crosses the Purari River; 
the cherts with Aciinacis sumatraeusiH at the junction of the Fly and 
Palmer Rivers ; the fossiliferous sandstones and limestones on Korova 
Creek, near Kerema ; and the ammonites, &c., in the calcareous shale in 
the Kerabi Valley, to which Dr. P. Marshall verbally assigned a Senonian 
age. A single development of Eocene coral is re|X)rted from the Fly 
River (Gregory and Trench, 1916). All these formations are stretched 
along the southern flanks of the great central range, which is essentially 
a horst, or faulted geanticline, consisting of crystalline rocks, the gneisses 
and schists of the Owen Stanley aeries. These are invaded by granitoid 
rocks, and porphyrites, and a long broken belt of serpentine, and upon 
them rest iinconformably the phyllites, sandstones, and crystalline 
(Devonian?) limestones of the Astrolabe - Kemp Welch series, which are 
invaded by fine-grained basic igneous rocks, and may be in part Palaeo- 
zoic. The cover of Eocene Alveoliva limestone which probably extended 
over much of this complex has been almost entirely removed (see the 
generalized sections by Stanley, 1924). The extensive masses of lime- 
stone* discovered by Detzner (1919) in the vicinity of the Bismarck Range 
south of the Kamu-Markham depression may be an important outlier of 
this formation, and be continued in the faulted masses capping the 
Saruvaged Ranges near the Finisterre Ranges to the north. The south- 
eastern extension of this central zone is, as previously indicated, bounded 
to the north by the faulted coast of Huon Gulf. There is a fringing, 
more or less undulating series of Miocene-Pliocene marine sediments 
resting on the ancient iretamorphic rocks of the basement series, which 
are continued intt) the Louisiade Islands. Mount Victory, the only active 
volcano in Papua, is situated on this fault-line, and has built up the Cape 
Nelson Promontory. 

The north-coast ranges of New Guinea extend north of the above- 
described longitudinal trench. The scattered data concerning them may 
be summarized as follows : In the west the northern Vogelkop Penin- 
sula contains some highly dislocated rocks, in which have recently been 
found brachiopods and Mollusca, apparently of Palaeozoic (Devonian ?) 
age { fide Professor Brouwer). It is, however, difficult to separate thesi* 
from the complex of crystalline schists and phyllites which make up the 
bulk of the peninsula and extend along the coast farther to the east. The 
Van Rees Mountains, as shown by Odder (1910), consist of undulating 
late Tertiary lignite beds, sandstones, and marls, overlying older Tertiary 
nummulitic limestone, and perhaps Jura-Cretaceous rocks, as shown by the 
occurrence of pebbles containing Perisphinefett and Ivocerawua. These are 
reported also at several localities farther to the east ; and at Walckenaer 
Bay there are Miocene clays and coal-measures, which dip very steeply, 
while pebbles of various crystalline rocks in the river-beds near the coast 
indicate the presence of the basement series in the ranges they traverse. 
At Humboldt Bay, near the boundary between the Dutch and the man- 
dated territory, the small island of Misotti is made up of serpentine (Suess, 
1909, p. 306), while Miocene beds occur at Cape Djar on the mainland 
near by (Stanley, 1923). The north-western portion of the mandated 
territory has been studied by Richarz (1910), Recho (1913), and Schultze 
(1914), and consists of the Bougainville, Bewani, and Torricelli Ranp^es. 
On the southern slopes of the Bewani Ranges, drained by the Sepik River 
s}r8tem, occurs the crystalline metamorphic series, together with an altered 
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group of phyllites, slates, and conglomerates, witli chloritic and epidotized 
diabases, and porphyrites and keratophyre-tufls invaded by gabbro and 
diorite. The Bougainville Range is largely made up of the Oenake 
serpentine massif. Overlying these older rocks there occur fossiliferous 
Jurassic sediments in the headwaters of the Sepik and October Rivers, 
Cretaceous foraminiferal limestones, also older Tertiary (1) glauconitic sand- 
stones and shales invaded by gabbro on the southern slopes of the Bewani 
Range, with niiinmulitic and lepidocyclinal limestone, which dips south- 
south-east at lO'^, on the northern slopes. Farther east, in the Torricelli 
Motmtains, are fossiliferous sediments which were referred by Ricliarz to 
the Cretaceous period, but which must be considered Lower Miocene (ftie 
Wanner, private communication) on account of the occurrence of Lepuh- 
cydina and other Foraininifera. These dip at 80° 85° to the north -north- 
west, a marked local variation from the gi‘neral strike. These last are 
followed by the semi-indurated limestones, sandstones, and grits near 
Monumbo (Potsdamhafen), which dip north-eastwards at 25° 30°, and 
appear to have been invaded by granmiiorite, is again the case in other 
]ioints along the coast (Stanley, 1923, p. 24). These rest on older basalts, 
and overlie unconformably a series of phyllites, &c. (comparable with the 
Astrolabe - Kemp Welch series), which have been invaded by a large mass 
of pre-Tertiary peridotite. This series of shattered and metamorphosed 
sedimentary rocks makes up the coastal Adelbert Range, running hence to 
Madang (Friedrich Wilhelm Uafen), and is cap])ed here and there by 
andesite. At the back of it lies the Ramu depression. A similar series 
of ancient schists, &c., invaded by basic plutonic rocks forms the founda- 
tion of the Finisterre Range and the lluon Peninsula. It is reported that 
the strike here swings from a south-easterly into a easterly direction, 
though caution must be exercised in deducing the strike of a very dislcK'ated 
series of rocks from the general elongation of the fault-bounded horst in 
which they are exposed. Capping the Saruvaged Range at a height of 
13,000 ft., and forming the highest portion of the peninsula, are the 
extensive faulted masses of white limestone discovered by Detzner (1919) ; 
this may be, as Stanley (1921) has suggested, an extension of the 
Alveolina limestone which is so widespread farther to the west. Nearer 
the coast the ancient rocks are covered locally by approximately hori- 
zontal carbonaceous sandstone and volcanic agglomerate. Suess notes the 
abundance of andesites here. 

Throughout the whole extent of the northern coast of New Guinea 
there are very frequent instances of upraised Pleistocene marine deposits 
and coral reefs. 

Summarizing the stratigraphy of New Guinea as deduced from the avail- 
able data, there must first be recognized an ancient gneissic and schistose 
group of rooks, together with a somewhat younger but highly disturbed 
series of sediments and volcanic rocks, possibly in part Palaeozoic. These 
have been invaded by granites, and especially basic plutonic rocks and 
poridotites. They are succeeded, probably uncomformably, by Permian, 
Jurassic, and Cretaceous rocks, the relations of which to one another are 
not yet clear, though there is as yet no evidence of marked orogeny 
during the Mesozoic period. Nor, indeed, is there yet any proof of 
important crust-folding between the time of deposition of these and that 
of the early Tertiary sediments, littoral sandstones, siliceous radiolarian 
cherts, and the very extensive Eocene Alveolina limestone which covered 
the greater part of the area, though there seems evidence of some minor 
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unconformities between the successive members of this series. Durinfl 
Oligocene-Miocene times, however, strong movement occurred at severed 
points along the north coast, accompanied by the intrusion of granodioritic 
rocks, and the general direction of suiierficial thrust of the older Tertiary 
beds appears to have been northw'ard along tlie north coast, but south- 
ward towards Australia along the southern side of the central range. 
The older Tertiary beds are unconformably overlain by the Miocene- 
Pliocene oil-bearing series of sandy marls, grits, and limestones, with 
volcanic agglomerates and andesite, these later Tertiary formations occurring 
on both sides of the axis. Extensive block-faulting and warping occurred 
intermittently throughout the later Tertiary period, producing minor inter- 
formational unconformities, and was accompanied by volcanic eruptions, 
which on the north coast and on the south-east extend to the present 
day. Planation occurred to some extent during the pauses between the 
successive crust-movements, and in particular the Mesozoic and early 
Tertiary covering-rocks were removed from a large part of the central 
horst region, which had been elevated to some extent before the deposition 
of the later Tertiary rocks. The post-Tertiary movements were, however, 
particularly great. The central ranges were elevated as a vast concourse 
of earth-blocks, with huge scarps, such as that of Mount Suckling, in 
eastern New Guinea, which faces to the north and is 8, (XX) ft. high, or 
the southward-facing scarps of Mount Leonard Darwin and Carstenz Top, 
in the Snow Mountains, which are estimated to be over 10,CKK)ft. high — 
“ the most stupendous precipice anywhere in the world (David, 1914). 
The lessor displacements near the coast have raised Pleistocene reefs to 
a height of 2,500 ft. 

Preliminary accounts of the course of the structural or trend lines 
have been given by Suess, Sir Edgeworth David (1914), and Stanley 
(1921), who has prepared a more extensive discussion (Stanley, 1924a), which 
the writer has been permitted to consult. According to the former, the 
main trend runs from west to east through Dutch New Guinea, bending 
round to pass south-east into the Louisiades, with a probable virgation 
by way of the Finisterro Bange into New Britain. “ This strongly marked 
Burmese trend-line is crossed by minor trend-lines, subordinate folds and 
faults, more or less meridional, coming from Australia. . . It may 
bo suggested very tentatively that the mainland of Australia has functioned 
as a * foreland massif ’ ; Torres Straits, the Gulf of Carpentaria, and the 
deep Mesozoic and Tertiary basins, with their thick strata, as a senkunra- 
feld. Possibly the crystalline scUsts forming the greater part of 
backbone of the island have played the part of an inner or * ruckland 
massif,’ which has helped to roll up the Mesozoic and Tertiary sediments. 
The chief fracture-zones on which the present active volcanoes of Mounts 
Victory and Dobu are situated appear to lie on the inner limb of the fold- 
region, just the portions which have been put in tension as the result of 
the southerly creep of the Papuan area towards Australia ” (David, 1914). 
Stanley (19^, 1921) added to this view the hypothesis of a further and 
trident virgation in the south-eastern promontory. The outermost branch 
runs through Woodlark Island (Murua), and the bathymetrical chart of 
GroU (1912) suggests that RenneU Iidand, an elevated atoll probably 
covering a volcanic cone (Deck, 1921), and perhaps the Loyaltjr Islands 
east of New Caledonia, may be a continuation of this trend-lme. The 
intermediate and inner branches consist of the D’Entrecasteaux and 
Louisiade Islands respectively. In all three branches are ancient schists, 
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Bod plutonio rocks associated with indurated slates, grey limestones,’*' 
sandstone, and conglomerate on Woodlark Island. On this foundation 
folded Miocene limestones rest. The whole D’Entrecasteaux Oroup appears 
formerly to have been united to New Guinea, and to have been separated 
therefrom and subdivided by east -west rifts accompanied by volcanic 
activity, and followed by meridional rifting and renewed vulcanicity. In 
both Woodlark Island and the Louisiades raised and tilted coral-reefs are 
a characteristic feature (Stanley, 1912, 1915).t 

In regard to the trend-lines of the north coast and the Finisterre 
Ranges (the Tertiary and Mesozoic rocks in which Suess considered the 
outer boundary of the folded range which immediately succeeds them to 
the south ”), Stanley (1923) no longer considers them as a portion of the 
same tectonic zone as the main ranges of the island, but, following a 
suggestion made by Suess, views them as a separate geanticline “of 
smaller dimensions, with a probable Asiatic structure, and thereby related 
to Halmahera, the Philippines, and Japan. This coastal feature is modified 
by faults or steep folds, which cut obliquely the geanticlinal axis ” (cf, 
Suess, 1909, p. 308). This axis, he believes, bends eastwards in the 
Huon Peninsula, and extends into New Britain (Stanley, 1921 a). Parallel 
to it runs a line of active volcanic islands (the Schouton Oroup) from 
beyond the mouth of the Sepik River across Dampier Strait, and this is 
continued by the great series of volcanoes along the northern coast of 
New Britain. Kober’s view, on the other hand, seems to regard the north- 
coast ranges as forming the northward-thrust lateral portion of a single 
orogen comprising the whole of the highlands of New Guinea. 

The south-eastern portion of New Guinea thus affords several interesting 
problems. Suess (1909) groups the whole of this island series, together 
with Now Britain, the ^lomons, New Hebrides, New Caledonia, and 
northern New Zealand, into a single great system, which he terms 
“ the first Australian arc,“ recognizing, however, an inner and an outer 
portion. The former, which includes the whole of New Guinea and the 
islands off the south-eastern extremity, may perhaps be considered to be 
represented also in New Caledonia; the latter is that containing the 
Bismarck Archipelago, the Solomons, and New Hebrides. As h^ld by 
various writers, especially David, Andrews, and Jensen, whoso views were 
summarized in a previous paper (Benson, 1923), Australia grew generally 
from the south-west towards the north-east and east. It appears in 
Accord with this that the modem crustal activity, both seismic and 
volcanic, is very marked in the outer portion of the arc, and to a less 
degree in the inner, and then only near the recently fracture^ areas of 
New Guinea, away from which, both to the east and to the west, such 
activity diminishes. There seems, indeed, reason for recognizing, as 
Stanley does (1921), two distinct arcs— the outer fairly continuous, broken 
only by narrow transverse subsidences, the inner very discontinuous and 
largely submerged. The precise role of New Britain is, however, almost 
as mdefinite as that of the Kei Islands, though even if it be no more than 
an arcuate horst it cannot be considered as exactly analogous with the 
Kei Islands, As will appear, however, it does seem to be much more 
probable that it is a defimtely folded arc. 


* The strike of this limestone is N. 2(P E., or epprozimstely at right angles to the 
gmeral trend oi the line, probably indicating a strong local flexure adjacent to a cross- 

fFor a recent detailed account of the coral-reefs of these islands, based for the 
most part on a study of the British Admiralty charts, see Davis, 1922. 
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Tlu' stnicture of Mow Britain has rocontly boon suniinarized by Reed 
(l‘J21) find Htanloy (11)23, 1924). On the inner northern side ot the 
arc-uate island the sea reaches a depth of 1.400 fathoms, but on the 
outer plunges steeply down into a narrow trough over 4,0(X) fathoms 
deep. There is a core of schists and gneisses invaded by granodioritea 
and syenite, gabbroid rocks, with diabases and porphyrites. 'J'hese are 
a>sociatetl with Cretaceous (<) grey-white liiiichtone containing Avivonclla^ 
po^sll)ly, however, to be correlated with that occurring on the Purari 
River (Papua), and other ciy.stalline limestones in Mew Ireland and the 
H(»lomoii Islands. There ai<* also stee]»ly dipping older Miocene sediments, 
overlain unconformably by gtmtly folded Pliocene aeries of foraminiferal 
sediments and tuffs. The \olcanic eruptions seem to fall into three chief 
epochs, the first dating back to the close of Miocene time. These periods 
appear to have significance for the whole of the eastern New Guinea and 
the adjacent archipelago. Stanley (1924) remarks : “ The first phases 
were associated with the main tectonic zones of faulting, which w<‘re 
more or less parallel to the axis of folding The second phase was 
conterminous with subseejuent strand-folding, which I consider represented 
the maximum period of moviunent in late Tertiary times. The third or 
final stage is partly connect e<l with the second or coastal fractures, and 
leally commenced as these movements were becoming less in the second 
set ; but these later eruptions are due principally to a second set of 
fractures — namely, a series of north-and-south rifts, more or less at right 
angles to the coast-line, which arc well in evidence throughout New 
Britain, and to a lesser extent in the islands of the D’Entrecasteaux 
(TTOup.” An especially good example of this is seen in the Willaumcz 
Peninsula, projecting northwards from the centre of New Britain. The 
modern volcanic activity is thus greatest along the north coast of this 
island, and, as has been noted, it extends thence in an arc westwards to 
the Dampier and Schouteii Islands along the north coast of New Guinea. 
To the north-east the strike swings round into parallelism with that of 
New Ireland, which runs from north-west to south-east. 

In New Ireland, according to Schubert’s observations, cited by Stanley 
(1923), together wdth those of Sapper and Lauterbach (1910), there is 
a basement series of gneiss and grey crystalline limestone invaded by 
platonic rocks ranging in acidity from granites to gabbros. Diorites are 
also found in the islands in St. George’s Channel bctw'een New Britain 
and New Ireland, and in New Hanover to the north-west of the latter. 
They are overlain by older volcanic rocks, Miocene-Pliocene foraminiferal 
limestone, &c., and raised coral - limestones, with abundant Recent 
volcanic rocks. Tlic presence here of an old folded cordillera is quite 
clear, and it may be traced from the Admiralty Islands, where ancient 
rocks have been found beneath modern volcanic accumulations (fide 
Stanley), through New Hanover and New Ireland, in which the strike 
bends sharply from south-east to due south. This geanticline appears 
to have subsided foi three hundred miles thence to the south-east, but 
may be recognized again in the south-western islands of the Solomon 
Group— namely, New Georgia, Gaudalcanar (Gera), and San Ohristoval. 
This southernmost island of the group seems to be the meeting-point of 
two or three slightly diverging geanticlinal ridges, which together make 
the outer portion of the major structure termed “ the first Australian 
arc ” by Suess. The innermost or western member of the three is that 
which has just been described ; the central member runs through the 
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northern and oastorn portion of the Solomon Islands, Florida, Ysabel, 
ChoiseuI, Bougainville, Buka, and thence along the volcanic islands of the 
Namatanai chain a short distance east and north of New Ireland and 
New Hanover,^ and terminating in St. Matthias Island (Miissau) ; wliil" 
the outermost branch may be represented by the shorter ridge diverging 
northwards from Malaita to the coral-islands of Ontong Java. The 
eordilleran nature of the Namatanai ridge is shown l»y the occurrence of 
diorite in Tabar, one of its constituent islands. 

In regard to the structure of the Solomon Islands, little can be added 
here to Suess’s (19()9) account of this group. According to Stanley (1923), 
the latest phase of volcanic activity is repre.sonted in Buka and Bougainville 
islands ; and in Poperang, a small island immediately south of the latter, 
there is a grey crystalline limestone containing lihynchouelUi, which Suess 
thinks may possibly be Mesozoic. In Ysabel, diallage-serpentine is known, 
and schistose serpentine and granulite in Florida Island. In Gaudalcanar, 
andesite, dolerite, and porphyry occur, besides H(‘cent volcanic rocks, 
j)eridotite, gabbro, serpentine, and a grey slickensided (possibly Mesozoic) 
limestone. San (Jhristoval is very clearly a portion of an ancient 
cordillera which has been uplifted after planation. The mountains are 
arranged in parallel series of long flat-topped ridges.” The island is 
extensively com])osed of ancient igneous rocks : diorites, sometimes gneissic 
gabbros, saussuritic feldspar rocks, and diallage rock serpentine are known, 
together with indurated slaty rocks and quartzite. Oassiterite has been 
observed in one stream {cf. Marshall, 1912). Diallagic serpentine is also 
known in Santa Anna, the most southerly member of the group. A 
series of active volcanoes stand, so far as can be seen, betweem the 
isolated remains of this cordillera, and probably rise from portions which 
have subsided between transverse fractures. In many places the islands 
are surrounded by coral - reeds elevated to as much as 50() ft , fairly 
imiform displacements being traceable for nearly four hundred miles 
{cf. Guppy, 1887). 

The arc of the Solomon Islands is separated by a deep transverse 
depression from that of the New Hebrides. Mawson (19(>5) was unable 
to confirm the existence of gneissic rocks in the latter, previously rcporti*d 
by Levat, but gave interesting particulars concerning the Tertiary and 
later history of this island group. An arching of the sea-floor in Mioctuie 
times permitted the formation of shallow-water limestones, which were 
brought above sea-level as the elevation continued, and were invaded by 
andesite sills. The steep westerly dip of the limestone suggests that the 
superfleial thrust was in the direction of Australia. Fracture and sub- 
sidence, especially of the eastern limb of the anticline, were accompanied 
by the outpouring of basalt and the formation of unfolded Pliocene and 
Pleistocene foraininifcral tuffs capped by differentially elevated coral-reefs, 
reaching a maximum height of 2JJ00ft. above sca-level in the northern 
part of the group. This island group does not, however, represent a 
single simple anticline running to the south-south-east, but, somewhat as 
in the Solomon Islands, it branches at Efate (Sandwich Island) in the 
middle of the group, sending off to the north a series of volcanic islands 
including active vents. These are not present in the larger islands of 
the north-north-westerly or main chain of the group, a further instance, 
possibly, of the easterly retreat from the Australian nucleus of the zones 
of maximum crustal activity, though the whole region is still unstable. 
Mawson recognized that this differential elevation of the various islands, 
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though superficially one of block-faulting, is essentially a continuation of 
the Miocene orogeny, and that cross-faulting “of the blatter type,’^ and 
volcanic eruption, have led to the present distribution and structure of 
the island masses. 

Seismological investigation shows that the crust-niovcments are still 
in progress in the outer arc. To the east of the New Hebrides the sea- 
floor slop^ comparatively gently to a depth of 2,00() fathoms, but to the 
west it sinks rapidly to a depth of 4,41K) fathoms (fig. 3), so that the 
ridge is strongly asymmetric, its steeper slope facing towards Australia, 
or, more immediately, New Caledonia, from which it is separated by a 
deep narrow trough. Brouwer’s conceptions wouhl lead us to expect here 
the presence of overfolding at great depth, thrusting almost horizontally 
south-westwards into a foredeep. In agreement with this is the record 
of over a decade of seismological observation made by the Rev. E. F. 
Pigot at Riverview College, Sydney, to whose courtesy the writer is 
indebted for permission to cite the following unpublished generalizations. 
The New Hebridean ridge is a region of much seismicity, and the great 
majority of earthquake - epicentres are situated on the western slop of 
the ridge, the one facing the deep trough. Moreover, the formation of 
cross-faults is clearly indicated by the grouping of certain earthquake- 
epicentres along lines transverse to the main geanticlinal axis. This 
seismic zone may be traced north-westwards along the western slope of 
the New Hebrides - Solomon Island ridge, where it plunges down into the 
Planet Deep, which is apparently the foredeep of the outer and still- 

g owing member of Suess’s first Australian arc. Thence it iiasses through 
ew Britain into New Guinea, and westward through this last island into 
the Charles Louis Range. It is in northern New Guinea that the seismic 
activity of this belt reaches its maximum, and here it is apparent that 
the first Australian arc presses most closely on to the xlustralian con- 
tinental massif. Brouwer (1921a), citing, lifter aim, Visser’s work, has 
remarked on the extension of this zone farther westward into the 
Moluccas. As in the New Hebrides, the chief epicentres are under water, 
and li<> on the steep slope leading down from the southern coasts of 
Sumatra and Java into the foredeop which separates the orogenic zone 
from the submerged portion of Gondwanaland. The movements are 
there along longitudinal tectonic lines, but in addition there are many 
shocks occurring along transverse lines, esfiecially in regions where older 
folds are cut off by the present coast-lines. 

Return may now be made to the inner portion of the first Australian 
arc, consisting of the south-eastern extremity of New Guinea and the 
adjacent islands, which have already been described, and New Caledonia 
and the Loyalty Islands. The Loyalty Islands are separated from New 
Caledonia by a narrow trough, in plac^ more than 1,000 fathoms deep. 
The islands are elevated and slightly tilted coral reefs, showing several 
stages of uplift, and nowhere rising more than 400 ft. above the sea. In 
the island of Mari, around which five terraces are recognized, a small core 
of volcanic rock is exposed, which suggests that the other islands in the 
chain arc reef-masses covering a string of volcanoes built up from eruptions 
along a single tectonic line (Davis, 1915). Stanley (1921) has sugges^ 
that this is the line which forms the outermost member of the virgation 
in the south-east of New Guinea, and that it continues through Woodlark 
Island by way, it has been herein suggested, of Rennell Island. The 
southernmost of the Loyalty Islands, WaliK)Ie Island, is also ringed by 
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five raised reef-terraees (Andrews, 1922), and is of especial interest because 
of the recent discovery on it of remains of the giant fresh-water tortoise 
Miohnia, now being studied by Dr. C. Anderson. This is also represented, 
though by a different species, in Lord llowe Island, as will be seen later. 

The* structure of New Caledonia is decidedly complex, and the account 
given by Suess (based chi(*fly on the writings of Peletan, Reurteau, Ulasser, 
De'prat, anel Piroutet) may be replaced by a summary of Piroutet’s (1917) 
more recent studies. The island falls into two approximately equal poitions, 
the boundary of which is about the line of latitude 21^^ 16' south. In each 
the eastern coast is steep, the land rising into high ranges, while on the 
west the relief is more gentle, and low hills and plains occur. In the 
noithcrn portion the ancient crystalline rocks, gneisses, mica- or glaucophane- 
schists, and less-altered possibly Palaeozoic sericite-schists and quartzites, 
are arranged in an arcuate fold concave towards the north-east, the 
strike swinging from nearly N.-S. in the north-western extremity of the 
island to E.-W. and even E.N.E.-W.S.W., where it meets almost perpen- 
dicularly the central portion of the eastern coast of the island. West of 
these ancient rocks, in the northern half of the island, and in the southern 
half also, the Permian, Mesozoic, and Lower Tertiary roc'ks arc bent into 
folds striking much more nearly parallel with the general N.W.-8.E. axis 
of the island, though numerous departures from this direction, especially 
two south-west wardly concave arcuate folds, are considered by Piroutet to 
indicate the presence of relatively rigid blocks of ancient folded rocks con- 
cealed beneath the younger Mesozoic and Tertiary formations. Brouwer’s 
interpretation of analogous features may be recalled. Some deflections 
also may be due to the ent^'y of the vast instrusive masses of ultrabasic 
rocks. The sedimentary rocks bear witness to continued geographic changes, 
with intermittent folding or warping, erosion and deposition, from Permian 
to Recent times, accounting for the many lacunae in the stratigraphical 
succession. A Permian transgression passed westward over this region, 
depositing littoral and rather deeper-water sediments. A regression com- 
menced during Lower Triassic times, the marine sediments of this age 
being sparsely developed, and the crust-movements leading to a complete 
withdrawal of the sea in Middle Triassic times were associated with or 
preceded by basaltic eruplions. Depres.sion followed irregularly in Upper 
Triassic times with a widespread transgression of the sea, followed by a 
complete retreat of the sea at the close of the period, the region being dry 
land during the Rhactic and the greater part of the Jurassic period. These 
renewed movements were accompanied by further basaltic eruptions. In 
late Jurassic times a further subsidence took place, when the sea flowed 
in from the south-west to the centre of the island, depositing Tithonian 
and early Cretaceous sediments, the latter interst ratified with rhyolites and 
andesites. Before this, hovever, a certain amount of crust-folding or 
warping occurred along axes oblique to that of the pre-Permian folding. 
Up to this time the successive faunas were all closely rclatt'd to Malayan 
and Tethyan faunas in general, with some circumpacific elements, but now 
significant changes took place Reason has been adduced for a slight 
modification of Piroutet’s (1917) account of the Cretaceous succession 
(Benson, 1923) ; but he nevertheless shows that some crust-folding occurred 
during the middle part of this period, the intensity of which does not appear 
to have been very great. The direction of the fold-axes is stated to be 
oblique to the strike of the Jurassic and the Permian folds. This folding 
was succeeded by the entry from the east of a Senonian marine transgression, 
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which penetrated into regions in which the Lower Cretaceous deposits are 
lacking. The new immigrant fauna was distinctly of the Indo-Pacific type, 
and apparently had a definitely marked affinity with that of New Zealand 
and the American Antarctic regions, though its detailed description is not 
yet available. The deposition of these Senonian beds was followed by great 
crustal instability and frequent oscillation, producing a variety of sediments, 
conglomerates, sandstones, foraminiferal and algal limestones, gypsiferous 
clays, &c., associated with basic tuEs, basalts, dolerites, &c., abundant in 
the higher members of the Eocene series, in which several minor uncon- 
formities are recognizable. The coastal connection with New Zealand 
appears to have broken down, then* being no community of Eocene marine 
fauna, though the continuance of connections with the north-west is indi- 
cated by the New Guinea, Malayan, and Asiatic relations of the species 
of Foraminifera which occur in the New Caledonian Eocene beds,*" but 
are unrepresented in New Zealand. These are, however, the latest of the 
Tertiary deposits of this island. Their formation was followed by the greatest 
orogeny which is displayed clearly in the island, in which the superficial 
thrust, coming from the north-east, is again directed towards the Australian 
nucleus, as in the case of the other regions of mid-Tertiary folding. Though 
the overthrusting is not developed as extensively as in Timor, the Permian 
beds in certain areas arc thrust above the Upper Triassic, and the Mesozoic 
above the Tertiary, though not as extensively as Suess supposed (follow- 
ing Glasser’s (1903 4) account), (fig. 4). In some regions, perhaps those 
buttressed by subjacent relatively rigid masses of older folded rocks, the 
Tertiary folds are more or less symmetrical, but along the east coast a 
series of subsidences permitted the development of back-folding, the folds 
being frequently overturned towards the north-east adjacent to that coast. 

Besides the three well-defined periods of folding noted, minor crust- 
movements may have occurred at other periods, espeinally at the close of 
Lower Triassic times and in the Middle Eocene. The last great movement 
of approximately Miocene ago was accompanied by the injection into the 
crust of vast amounts of ultrabasic magma, which is now exposed in large 
or small masses of peridotite throughout the island. 

Concerning the subsequent movements of the crust little detailed infor- 
mation is available to the writer. Coral-reefs, raised from 6 ft. to 20 ft., 
surround tlie island, and in general there seems to be a slight tilting move- 
ment in progress, a subsidence in the fiartially drowned western coast, and 
(at least in earlier Pleistocene times) an elevation on the eastern. This 
is further exemplified by the uplift of the coral-limestone of the Isle of 
Pines in the south-eastern extremity (Compton, 1917), and of the Loyalty 
Islands still farther to the east. This elevation Andrews (1922) believes 
to be due to Eecent crust-movements independent of and more vigorous 
than those of New (]!aledonia. Thus the whole New Caledonian ridge can 


* As the list of the Eocene fossils of New ralodonia is not readily accessible in New 
Zealand, it may be useful to give it here, as compiled from the work of Deprat (1905) 
and Hroutet (1017). The forms marked with an asterisk (and possibly others also) 
are known in the Eocene rocks of New Guinea and the Malay Archipelago : OriAo- 
phraomina of. chudsauu* 0. discus, 0. dispansa,* O. jamna var. minor,* 0. lancpoUUa, 
O. of. muUiplicaia, 0. nummuUtioa f, O. psntagonalis, O. cf. praUi, 0, cf. stUa,* O. sUdh, 
O, sktUUa, 0. urnhilicakt,* 0. cf. varians, NummvliUs hoffuelensis.* N. nanoffoulini,* 
N, jogjakartaSf* N. striatus, N. variolariuS’herberti ; also various species of Ah^ina, 
DiscoeydUna, Miliola (PenteUina), and Opert^ina, together with some bryozoa, 
PtenaHer of. alpinus, Spaiangus, and TAtkothamnium nummulitiea. 
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be connidered in the main as a geanticline which has been developing inter- 
mittently from Permian times, the diverse strikes of the successive foldings 
resulting, probably, from the apposition of the folds formed at the surface 

a nn in strata l 3 ring on the eroded surface of those formed 

“ .o at de])th. Further, though active erogenic raove- 

I ment has ceased, a slight warping of the ridge is still 

^ in progress. The foundering of the north-eastern 

o j coast may suggest the occurrence of block-move- 

I S iiienis in association with the Tertiary folding ; but 

^ z Davis (1918) is of the opinion that the generally 

^ ^ rectilinear, cliifed yet embayed, north-eastern coast 

^ coast, but has resulted from an ex- 
J g tensive and very recent submergence of a series of 
T. I wavi‘-cut cliffs formed after an earlier period of long- 
continued emergence. No late Tertiary or Recent 
^ volcanic activity has been recorded in connection 
crust-movements. 

\ "l! It is now possible to contrast the structure of 

? |) the Australasian margin as displayed on either side 
t § of New Guinea. Though Kober (1921) has classed 
a the whole into a single orogen, and Gregoipr (1923a) 
has supported in some degree his conception of the 
7, fa Banda region as a bilaterally outthrust structure 

|:S with a subsided central zone, it is by no means 

M t clear that such an arrangement is continued into the 

I central ranges of Now Guinea, as Gregory suggests 

*5 ^ his diagram, and the actually observed trend-lines 

I S io the western portion of that island do not accord 

1 ^. I with the suggestion that might be raised by Suess’s 

w phrasing that New Guinea as a whole, with its out- 

thrust coastal ranges and longitudinal depression, 
^ ^ should be regarded as the continuation of the Banda 
structures. Still further difference is seen to the 
■ 5 “^* south-west, where (omitting New Britain), in place 
I « of a bilateral arrangement, the structure is that of 
I a series of parallel unilateral chains, running oon- 
g i centrically aWt the Australian nucleus and super- 
J ficially thrust in that direction. It might perhaps 
*7 1 be argued that the deep west of the Solomon - New 
I « Hebrides chain is not a true foredeep, as its seismic 
^ I characters would indicate, but essentially the sub- 
g I sided central portion of the orogen towards which 
the eastern flank has been turned back, while in 
^ ^ the normal case the thrusting would have been in 
«*| the opposite direction — f.e., to the north-east — 
1 1 symmetrically with the south-westerly thrusting of 
8 ^ New Caledonia. In support of this view might be 
I ^ cited the overturning of the folds in the east of 
I ^ New Caledonia itself towards this depression, which 
Piroutet (1917) has pointed out. The alternative 
^ ^ suggestion that the deep is a true foredeep, and the 
. ^ New Hebrides -Solomon ridge is but the marginal 

S £ fold of the former continent now represented by the 
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submerged platform which rises above the sea in the Fiji Islands, would 
seem to remove that ridge from the tectonic control of the Australasian 
structure rather more ^an would be in accord with the conceptlv)n8 
entertained by Suess and Andrews (1922). Further divergencies from the 
Moluccan type of structure of the Australasian margin wSl be seen below 
in the account of New Zealand, where the folded arc passes into a more 
or less continental platform. 

Passing farther to the south, it is noted that the New Caledonian- 
Loyalty Island ridge is not continued far beneath the ocean, but is 
cut off by a depression between 1,000 and 1,500 fathoms in depth, 
beyond which, but some distance west of the prolongation of the New 
Caledonian axis, the Norfolk ridge rises to within 600 fathoms of the 
sea-surface, and continues with a slightly sinuous but generally south- 
south-easterly direction towards the centre of the North Island of New 
Zealand, meeting it to the west of the short submarine prolongation 
of the North Auckland Peninsula. The basaltic mass of Norfolk Island, 
rising from this ridge, contains a volcanic tuff with fragmental crystal- 
grains possibly derived from a plutonic source (Speight, 1913). Stretching 
west of the narrow New Caledonian trench is a large submarine plateau, 
situated at a depth of less than 1,000 fathoms, reaching almost to the 
coastal shelf of (^eensland, from which it is separated by a deep, narrow 
trench. From this a second wider and more continuous ridge extends 
south-south-easterly to the neighbourhood of Cook Strait. Lord Howe 
Island (composed of relatively ancient and probably late Tertiary basalts 
and agglomerates) rises from the western side of this long submarine 
plateau-ridge, which is separated from the Norfolk ridge % the New 
Caledonian trench, between 2,000 and 3fiOO fathoms deep; and a like 
depth, the Thompson Trough, divides it from Australia. The special 
interest attaching to Lord Howe Island lies in the occurrence in it of the 
remains of the giant tortoise Miolania^ which is also known in the 
Pleistocene rocks of Walpole Island, of Queensland, and Cretaceous (?) 
of Patagonia. “ As Miolania must have been a land-animal, its discovery 
in regions so remote is sometimes cited as one proof of the former existence 
of a great Antarotic continent uniting the lands in question.’’* This, and 
the position of the broad suboceanic ridges, suggest a continuance of a 
general south-south-easterly grain in the structure of the floor of the Tasman 
Sea, which may thus be the foundered former continental land. Such an 
indication, however, cleariy does not approximate to a proof. 

The geological formations of New island may be classed broadly 
into a pre-Cretaceous and a Middle Cretaceous - Tertiary series. The 
following tectonic details concerning it may now be not^. The most 
ancient rooks are visible along the western slopes of the South Island. 
Aocot^g to recent ideas, they are crystalline schists and gneiss^ lying 
unoonformably below the Ordovician sediment ; but the possibility tl^t 
they are (pa^y at least) an extremely altered facies of the Ordovician 
rooks cannot be held to have been excluded. Their strike is very variable, 
ranging from W.N.W. to N.N.B., and is not noticeably different from the 
strike of the Ordovician rocks. Its varying trend is mssibly due to the 
refolding along approximately meridional lines of locb orij^ally folded 
on a north-westeiiy strike. A limited area of Silurian s^ments also 


* BriiiA Museum Guide to the Fossil BeptUes, <fte. 
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occurn, hut thoir structural relationships an* not dearly known, thou[(h 
the!*' strike appars in general to be approxirnatt*ly paiallel to that of the 
Oriovician beds. The earlier north-westerly folding was accompanied by 
the intrusion of more or less gneissic granites aocording to Park (1921), 
who has revived the Ix'lief that this occurred in Devonian times. By 
some writers the intrusion of the gneissic diorites has been assigned to 
this jieriod, but recent work shows that a much later date is probable. 
The relation of the older Palaeozoic to the later Palaeozoic and Mesozoic 
sediments w'hich presumably rest unconformably on them is not clearly 
exliibited. At one time those later rocks weiv class«*d into one continuous 
series (Maitai series) of supjiosedly Trias- Jura age, but they are now 
known to range from the Permian to basal Cretaceous, and to contain 
several lacunae and probably disconformities. These were the littoral 
sediments on the western margin of the Pacific of that period. Diversity 
exists in the interpretation of the structure of these rocks. It has been 
affirmed (on grounds the writer considers inadequate) that an extensive 
orogeny, accompanied by th(» intrusion of the gneissic diorites of the 
south-west, occurred between Permian and Triassic time, but, though, 
as Marshall has now recognized (1917a), some break may occur here, 
which would account for the absence of the Lower and Middle Triassic 
fauna, no angular conformity has been shown between the two scries, 
and probably a simple retreat of the sea, to be correlated with the general 
regression throughout the Malay Archipelago in Lower Triassic times and 
resulting disconforniity of Upper Triassic on Permian or basal Triassic 
annelid beds, was the essential feature of that interval. Indeed, it may 
have been partly bridged by the time of deposition of the large series of 
unfossiliferous greywackes which intervene between the two fossilifeious 
formations. 

The gently undulating Jurassic beds of eastern Southland certainly 
contrast sharply with the steeply folded Maitai locks of western Southland, 
but do not come into contact with them. Instead, they pass down 
conformably into the strongly folded Triassic rocks of the Uokonui 
Hills, which, when traced to the north-west, could scarcely be separated 
by Hutton from the Maitai rocks of western Southland ; and, tliough he 
returned (IS85, 1900) to his first impression that there was a concealed 
unconformity here, he believed for a time (1875) that a perfect conformity 
existed. The strike of these beils in the southern flank of the Hokonui 
Hills is towards the north-west, but, as was shown by Cox (1878), it 
bends very sharplv but continuously round into a southerly direction 
parallel to the strike of the Maitai rocks of western Southland, and thus 
encloses a wedge-shajied area of gently undulating Mesozoic sediments 
which cover mucli of south-eastern Southland. The significance of this 
will be discussed later. On the northern side of the Uokonui Hills the 
fossiliferous Triassic rocks appear to pass down into the flat-lying micaceous 
schists of Central Otago, to which further reference must be made. 

The early Cretaceous orogeny is the most marked of the tectonic 
disturbances which have affected New Zealand and produced very in- 
tense folding and dislocation. The strike ot the Permian, Triassic, and 
Jtirassic rocks varies considerably, though chiefly within the same limits 
as those of the older folded strata. The variability is most marked in 
the shattered earth-blocks in the north-western peninsula in the North 
Island. Approximately meridional strikes, varying somewhat to the east 
or west, are common in the main ranges of this Island, and the plication 
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is most intense in the eastern half, though without extensive overfolding ; 
but on the western side it is nicire open, and the strata are undulating 
exce])t whore they are shattered by the broad crush-zones as shown by 
the recent investigations of Henderson and Ongley (1923). The same 
trend continues through the Kaikoura Mountains of the South Inland, 
though a north-easterly strike is marked near the line of separation 
between the Palaeozoic rocks in the north-western portion of that 
Island and the Permian to Mesozoic rocks which make up the Southern 
Alps, Mr. Morgan (1911) has suggested that here the north-easterly-striking 
Mesozoic rocks have been thrust over the north-north- westerly-striking 
Palaeozoic foreland. A zone of shattering invaded by plutonie rocks 
sometimes separates the two masses. The ultrabasic rocks of the Dun 
Mountains, and the gneissic granodiorites of the south-west, appear to have 
been erupted at this period, proof of the intrusion of the granodiorite 
into the annelid-bearing Permian or Triassic sediments having recently 
been obtained by Moir and also by Park (1921). 

In the southern half of the South Island of New Zealand the main 
ranges bifurcate. One branch, containing the Palaeozoic sediments and 
granodiorites, continues to the south-south-west through Fiordland, bending 
later to the south-east into Stewart Island ; the other range bends directly 
to the south-east, running through Central Otago, and consists of the 
problematical Otago schists. These form a broad anticlinal mass of 
sericitic schist, usually appearing to pass laterally and vertically 
into fossiliferous Permian (?) and Triassic greywackes, &c., though 
rcctilinearly bounded masses of greywacke appear to be sometimes 
rather sharply distinct from the adjacent schists. On the south- 
west boundary of Otago a syncline (largely covered by Recent alluvium) 
and a sharp anticline of fossiliferous Triassic greywackes (forming the 
Hokonui Hills) separate this region of nearly flat schists from the gently 
undulating unaltered Mesozoic sediments of Southland, which are wedged 
in between the two branches of the bifurcating range, as indicated above. 
Suess terms this bifurcation the meeting of two unilateral chains in 
syntaxis ; but the writer would suggest that it resembles rather a virgation 
of a single range with a general westward superficial thrust forced by the 
presence of a rigid block underlying the gently undulating Mcitozoic strata. 
In the north of the Hokonui Hills the gradual passage of .the greywacke 
into the schist, and the complete absence from the greywackes of any 
detritus derived from the schists on which they rest, as demonstrated by 
Marshall (1912, 1918), inclines the writer to Marshall's view that the 
schists are but the metamorphosed form of the greywacke. In the Otago 
region, as has been suggested by Wilckens (1917), the superficial thrust 
seems to have been so great as to produce overfolding, so that the flat- 
lying schists may really be a packet of recumbent folds. This explanation 
was also independently conceived by the writer (Benson, 1921), with the 
addition that the Hokonui anticline was considered as a Parma-like forefold 
separating the overfolded area from the resistant massif beneath South- 
land ; and, further, the existence of fault-blocks bringing the slightly 
altered upper recumbent folds down among the lower folds and mori^ 
metamoi^hosed rocks was suggested as a means of explanation of the 
occurrence of reotiUnearly and rather sharply bounded areas of greywacke 
among the micaceous schists. The lack of recognizable horizons, however, 
will long prevent the adequate testing of these hypotheses. It is to be 
noted that plutonie intrusions are almost entirely absent from the region 
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8upix>sed to conftiHt of recumbent folds, but they are abundant in the 
western branch of the forced virgation— i.c., western JSouthland and 
Fiordland. 

It may here be remarked that according to Hector (1870), cited by 
Marshall (1912), the schists of the Chatham Island may bo compared and 
correlated with those of Otago, and have a north-easterly strike ; and 
remnants of a large area of crystalline rocks presumably united into single 
massif occur in the other islands scattered south-east of New Zealand.* 

Authorities hav«* differed concerning the continuity or otherwise of 
the sequence of late Cretaceous and Tertiary “ Notocene ” strata which 
rest on the eroded surface of the late Mesozoic folds. The diffi- 
cidties attending the solution of this question are particularly great 
in the North Auckland region, owing to the paucity of recognizable 
horizons and the dislocation and discontinuity of outcrop of the several 
formations resulting from the plexus of Pleistocene fractures. Among 
the lowest of the Notocene strata are marly beds with a Senonian fauna, 
now under investigation by Dr. Marshall, and apparently comparable with 
those in New Caledonia, the South Island of New Zealand, Graham Land, 
and Chile. Newer than these and more widespread are foraminiferal and 
algal hydraulic limestones, probably for the most part of abont Danian 
age- -though it is not at all certain that all the lithologically similar masses 
of limestone here are co4*val. These are followed by tufaceous sandstones 
with Mollusca, some coal-measures, and a polyzoan limestone of possibly 
Oligocene-Mioccno ago, which form the chief distinctive formations in a 
great thickness of clay or marl above the hydraulic limestone (cf. Ferrar, 
1922). In addition to these, however, are several interstratified bands 
of conglomerate, the character of the pebbles in which is being studied 
by Mr. J. A. Bartrum, and is yielding very significant information, which 
by his courtesy the writer is permitted to discuss here. As far back as 1881 
McKay noticed the intrusion of ultrabasic rock into the hydraulic limestone. 
This Bartrum has confirmed, finding several instances of masses of normal 
serpentine, troctolite, or gabbro invading the limestone. The intrusion of 
such plutonic rocks is characteristically associated with orogenic crust- 
movements (cf, Benson, 1924), so that it may be inferred that the same was 
true here. Among the above-mentioned conglomerates, however, Bartrum 
found pebbles of ultrabasic and basic rocks, suggesting that extensive erosion 
followed the post-Danian orogenic movements before the deposition of the 
conglomerates and associated claystones, &c.t Thus by a new line of attack 
upon the obscure stratigraphy of the region the occurrence of a marked un- 
conformity in the Tertiary record in the North Auckland region is seen to be 
extremely probable ; and this unconformity may tentatively be correlated 
with the much more extensive and vigorous Tertiary orogeny and plutonic 
intrusion in New Caledonia, and that of the overthnisting in the East 
Indies, which, as we saw, decreased greatly in intensity when traced 

* Observations made by R, S. Allan while these notes were in the press show that 
the general strike of the schists of Chatham Island runs but little north of due east, 
though there are exceptional north-easterly, meridional, and even north-north-westerly 
imtrikes, apparently in regions of looal dislo^tion. The strUre of the sohiits here is thus 
approximately parallel to the direction of extension of the shallow bank oonneoting 
the Chatham Islands with the mainland. The direction as shown on fig. 3 must thus 
be modified. The overlying Tertiary marine sediments and voloanio rooks do not 
appear to show any marked folding. 

t The source of the bulk of these pebbles, however, he believes to have been* a 
presBure-affeoted “terrain which was in existence before and during the deposition 
of Trias- Jura sediments.** {Of. Bartrum, 1924.) 
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north-westwards into Sumatra. It is, as yet, quite impossible to indicate 
the direction of superficial thrust of these crust-movenients in New Zealand. 
The dips of the Tertiary rooks are generally moderate (30®- 40®), and the 
strike is so variable in orientation that it is difficult to pronounce any 
direction as being that of the prevalent strike. Crust-inovoment appears 
to have continu^ intermittently throughout the Gisborne district (Hen- 
derson and Ongley, 1920) during the Cretaceous and Tertiary period, and 
recently Ongley and Maepherson, during their official geological survey of 
the East Cape district, have found that the Cretaceous rocks are very 
strongly folded with a north-west - south-east strike, and are invaded by a 
pre-Miocene dioritic complex, the source, perhaps, of the dioritic pebbles 
m the basal conglomerates of the Miocene beds of the Gisborne district. 
In Hawke’s Bay McKay (1877) recorded the occurrence of strongly 
folded Cretaceous rocks beneath the gently undulating Pliocene beds, 
and this has been confirmed by Dr. Thomson, who (in a private com- 
munication) has compared the (^retaceous rocks lithologically with those of 
the Middle Cretao^eous (Clarentian series) of the South Island. With them 
he would include the “ Bast Coast series ” formerly referred tentatively 
to the Lower Cretaceous by Morgan (1915) and the writer (1921), and 
considered to be the latest of that great series of Mesozoic sediments 
laid down before the Cretaceous or^eny, though the relationship of this 
series to the characteristic, highly dislocated, and definitely pre-Cretaceous 
greywackes and argillites has not yet been critically examined. Again, 
in Palliser Bay, cast of Wellington, McKay (1879) recorded the presence 
of vertically dipping Amuri (Upper Cretaceous) limestone lying uncon- 
formably beneath Tertiary marine beds, and Thomson observed pebbles 
of ('retaceous rocks in the Upper Tertiary sediments in the same region. 
In the South Island there is as yet no clear evidence of an early Tertiary 
orogeny, though warpings and block-movements during the period seem 
to have caused small angular unconformities, disconformities, and over- 
laps' in different localities, not apparently confined to any One period, 
though probably most pronounced in the early Tertiary and Pliocene periods. 
The gradually accumulating evidence for these has been summarized by 
Vaughan (1921 ) and the writer (Benson, 1921). A few examples of extremely 
localized overfolding of Tertiary rocks, as at Nelson and on Lake Wakatipu, 
may be local thrustings connected with the Plio- Pleistocene block-movements. 

In Pleistocene times this crust-warping and block-faulting with tilting 
were extremely important, and were the chief processes by which the 
present topography was determined. The nature of these movements 
has been eluci^ted by Professor Cotton in a succession of important 
papers {e,g,, 1916, 1917, &c.). The chief system of longitudinal fractures 
and warpings is of those whicli run north-north -east to north-east, cutting 
obliquely across the strike of the Mesozoic folds. They have in many 
regions blocked out the main features of the coast-lines, subsequently 
modified by the normal processes of marine erosion, so that the strike- 
ridges meet the coast en edielon. In the south, however, where the trend- 
line of the Otago schists bends to the south-east, the coast truncates the 
trend-lines almost perpendicularly. The volcanic zone in the centre of 
the North Island is continued in the same north-easterly direction to 
ynute Island, in the Bay of Plenty, and thence into the Kermadec 
ridge, the origin of which is thus bound up vrith the structural development 
of New Zealand. Besides this main longitudinal direction of fracturing 
there are minor diagonal or transverse fractures and warpings in certain 
regions. 

6 * 
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Since this late Tertiary and Pleistocene climax of block-movement of 
the crust extensive erosion has taken place ; the covering of Cretaceous 
and Tertiary sediments on the harder pre-Cretaceous greywackes, &c., 
offering relatively little resistance, has, for the most part, been removed 
from the higher blocks, but remains in the relatively depressed coastal 
lowlands, and also in a series of intermontano basins, where it may be 
covered by the fluviatile gravels derived from the highlands (Cotton, 
op, at.: Speight, 1915). This recalls in a striking manner the main 
topographic features of Celebes described above. The latest crust- 
movements have been in the nature of broad regional warpings, depression 
or uplift moving equally aggregates of many of the smaller fault-bounded 
blocks, producing features of coastal drowning or elevation, with con- 
sequent revival of river- valleys. The origins of the earthquakes felt in 
New Zealand (with a few exceptions c.</., the Cheviot earthquake and 
the recent Taupo, Wellington, and North Canterbury shocks) are situated 
not within the land area, but some distance seaw’^ard to the east (Hogben, 
19U, 1918). 

In a previous paper (Benson, 1923, pp. 10-12) the tectonic relationship 
of New’ Zealand and Antarctica has been discussed, and supjiort given 
to the ww of Mawson (1911), (Iregory (1912), Wilckens (1917), and Kober 
(1921) that the continuation of the south-easterly trend-lines of Otago 
will be found in King Edward VII Land and Graham Land, and form part 
of the fold<‘d margin of the Pacific Ocean basin, the continuity of which 
in llp}>er (Vetaceoiis times is indicated by an extremely uniform littoral 
Senonian fauna. In furtherance of this it may be pointed out that there 
seems a marked similarity in age and petrographical character between 
the largely dioritic, more or less gneissic rocks of south-western New 
Zealand and the granodioritic batholiths that are so characteristic of the 
Antarctandes of Graham Land, the Andes proper, and the coast ranges 
of British Columbia. Since Upper Cretaceous times, however, the 
bordering iand-masses of this oceanic littoral have been broken up by 
fracture-systems, the most marked of which, in the New Zealand region, 
cross the old trend-lines obliquely, running in a north-north-easterly to 
north-easterly direction. To these may be ascribed the blocking-out of 
the subsided region forming Ross Sea, and the shaping of the general 
outline of New Zealand, excluding that of the Noith Auckland Peninsula, 
which is due to other fracture-systems. On this conception the New 
Zealand- Kermailec rid«e would apjiear rather more as a complex fault-horst 
rising from an extensive submerged ])latform than as a fold-anticline. 
Brouwer, however, points out that a geanticline growing at depth is 
represented at the surface by a fractured ridge, often marked by a line of 
volcanoes, and separated from a foredeep by a steep submarine slope 
beneath which earthquakes originate. These are features exhibited to some 
extent by the Kermadec ridge and Tongan trough, from which the lines 
of volcanic and seismic activity may be traced respectively southwards 
into the centre, and off the east coast of the North Island of New Zealand. 
If New Zealand be regarded as the apex of a virgation, it appears to have 
become more or less stabilized and continental in character in the broad, 
largely submerged soutliern portion, the scanty information concerning the 
structure of which was summarized in a preceding paper (Benson, 1923, 
p. 11). The crustal activity increases northwards into the separate arcs. 
Andrews (1922, p. 20) remarks that the arcs become continental and 
confluent at their southern extremity. This appears to have been the case 
also at an earlier epoch, for the evidence of crust-movement during early 
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Tertiary times in the South Island is much less marked than in the North, 
where even plutonic intrusion appears to have occurred ; and tlieiice 
follows the immense folding and intrusion of pcridotite during the same 
period in New Caledonia, and the general occurrence of Tertiary orogeny 
and plutonic intrusion along the zone traced all the way to Timor and its 
adjacent islands. In much of this, however, the evidence for Cretaceous 
orogeny and plutonic intrusion is less definite than it is beyond the regions 
mentioned-- namely, in Java and Sumatra at the one extreme, and in the 
South Island of New Zealand at the other— into which the Tertiary 
orogeny did not extend. Again, though late Tertiary and Pleistocene 
crust-movement (block-faulting) accompanied by volcanic and seismic 
activity extending up into modern times occurs more or less markedly 
throughout the whole zone, it apparently roaches its maximum in the 
central region from the Now Hebrides to beyond New Guinea, in which 
last the ^splacemonts have been very great indeed. Thus througliout 
the course of time there seems to have a ])rogressive limiting of the 
region of maximum intensity of crustal activities to the area where- -to 
use Andrews’s (1922) phrase— the Tethyan and Pacific controls most 
directly interact. Possibly the diversity of the structure of the Australasian 
margin, which, as has been pointed out, exists between the western and 
caatcin sides of this central region, arises from some diversity in the 
nature of these controls, the one a compression between the Australian 
and Asiatic continental systems, and the other between the Australian 
region and the Pacific floor. In the latter the effect has been to produce 
a continuously outgrowing complex, as emphasized especially in Andrews’s 
pa^iers, in which the modern volcanic and seismic activity in the New 
Hebrides is but the continuation of the action of the same controls which 
produced the Tertiary orogeny and plutonic intrusion in New Caledonia, 
and the successive zones of Permian, Carboniferous, Devonian, and earlv 
Palaeozoic folding and plutonic intrusion which may be traced in south- 
westerly sequence through the eastern States of Australia. 

In conclusion, the writer has pleasure in acknowledging his indebtedness 
to several friends for help in connection with the preparation of this 
paper. Professor Wanner communicated some useful comments on the 
previous paper and minor corrections. Professor Brouwer kindly read the 
portion of the manuscript dealing with the East Indies, and made very 
valuable suggestions. Dr. S. van Valkenburg, of the East Indian Topo- 
graphic Survey, provided some useful ma})S, especially the large new 
“ Schetskaart van Nieuw Guinee (Nederlandsch Gebicd).” Mr. Stanley, 
Government Geologist of Papua, discussed many points, and placed at the 
writer’s disposal a large amount of unpublished material, including the 
manuscript of his forthcoming Geology of anti a shorter pa])t'r 

since published by the Australasian Association for the Advancement t)f 
Science. The Rev. K. F. Pigot contributed seismic data from the New 
Hebrides -New Guinea area; hfr. J. A. Bartrum, unpublished information 
concerning the Tertiary intrusive rocks of the North Auckland Peninsula ; 
Messrs. Ongley and Maepherson, information concerning those of the East 
Pape district, Dr. Allan Thomson, information concerning the Pretaceous 
rocks of Hawke's Bay, and Mr. R. S. Allan, observations recently made 
by him in the Chatham Islands. Air. G. E. Harris has assisted in the 
preparation of the diagrams. To all these gentlemen the writer’s thanlm 
are due. He desires especially to acknowledge his debt to Professor Sir 
Edgeworth Davids who first aroused his interest in the fascinating problems 
which have herein been considered. 
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On a New Species of Epitonium. 

By A. W. B. Powell. 

[Bead before the Auckland Instthite, 14th December, 192 *^ ; received by Editor, 2Sth 
December, 1922 ; iseued separately, 20th Alay^ 1921.] 

Plate 5. 

While collecting specimens of Epitonium jukesianum, phlippinarum, and 
zelAori at Mount Maunganui, Bay of Plenty, Dr. Bucknill noticed another 
species that was quite distinct. Suter mentions in the Manual of tho New 
Zealand Mollusca that a white variety of Epitonium tenellum is sometimes 
found. No doubt this species is the one referred to, but a closer examination 
reveals the presence of microscopic spiral striations and various points of 
difference from the other species of the genus. Epitonium zeUbori also 
possesses spiral sculpture, but belongs to the section “ Cirsotrema Moerch,** 
characterized by the distinct spiral keel, prominent spiral ribs, and denticulate 
axial ribs, so cannot be confused with this new example, which is a true 
Epitonium. 

A few weeks after the discovery of the species at Mount Maunganui 
Mr. La Koche, of Auckland, found seven specimens of the shell at Whangaroa. 
That a shell of this size h^ escaped notice so long, and was then found in 
two widely separated localities almost simultaneously, is remarkable, and 
serves to show that there is still much to be accomplished before the 
knowledge of our molluscan fauna nears completion. 

The author has great pleasure in uniting with the species the name of 
its discoverer. Thanks are also due to Mr. La Roche for his invaluable 
assistance. 

Epitonium bucknilli n. sp. 

Shell of moderate size, semitransparent, imperforate, thin and fragile. 
Sculpture consists of arcuate lamellar axial ribs, discontinuous over the 
whorls, 16 to 20 on last whorl. The type has 20 ribs on last whorl; 
interstices with microscopic spiral striations. Colour pure white. Spire 
elevated, conic, about 2^ times the height of aperture ; outlines straight. 
Protoconch small, of 2 smooth convex whorls. Whorls 7, convex, a little 
separated, not shouldered ; base convex. Suture deep. Aperture oblique 
oval. Peristome continuous, thickened by an axial rib, very slightly 
expanded at base. Columella short, oblique, slightly arcuate. Inner lip 
slightly rounded with free and sharp margin. Operculum unknown. 

Diameter, 7 mm. ; height, 16*5 mm. ; angle of spire, 30^ (type). 
Average specimen : Diameter, 5 mm. ; height, 11*6 mm. 

Animal unknown. 

Habitat ; Mount Maunganui, Bay of Plenty ; Taupo Bay, Whangaroa ; 
Kaitoke, Great Barrier Island. 

Material : The holotype in the author’s collection, Auckland. Six para- 
types were obtained at Mount Maunganui, twenty specimens at Whangaroa, 
and one at Great Barrier Island. 
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TAe Geology of the Riverhead-Kaukapakapa District, Waitemata 
County, Auoldand. 

By J. A. Bartruu, Auckland UniverRity College. 

[Rextii bfforf the Auckland Institute, 19th December, 192 J ; received by Editor, 

31st December, 1922 : ismed ise/iar*tlely, 26th }Iay, 1924.] 

Plate 6. 
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JNTRODUITION. 

In the present paper the intention is to dcscrilH^ the stratigraphy of a 
inoderat4‘ly extensive area of hilly country lying approximately between 
Riverhead, at the northernmost limit of navigation of Waitemata Harbour, 
and Kaukapakapa, a township approximately a dozen miles to the north- 
west. The area is mainly part of Auckland’s gumdands/’ deforested 
opi»n country covered here and there by small patches of forest, but usually 
clothed only by fern, scanty grasses, and scrub manuka. The country has 
moderate relief and a fairly intricate insequent drainage-pattern. Resistant 
rocks are relatively infrequent, so that both longitudinal and cross profiles 
of the stream-valleys in general are graded, and it is only where a relatively 
resistant rock is present, or where the streams rise steeply in their upper- 
most ungraded headwaters portions, that natural outcrops are obtainable. 
Many other similar areas of deforested country in North Auckland resemble 
the present one in this respect. Chemical weathering is particularly rapid 
in the warm, humid climate ; there is a considerable depth of completely 
weathered surface-rock, and, as a consequence of constant burnings and 
the resulting imperfect cover of vegetation, the floors of the valleys of the 
smaller streams have become aggraded into swampy areas by soil-wash, 
aided efiectively by various swamp-loving grasses. In such cases there is 
little chance of outcrops of the underlying rock. 

For these reasons it has been found impossible to aid materially, by the 
results obtained in the study of the present area, in the solution of any of 
the yet unsolved problems of local geology. 

It was found, however, that the district studied was most inaccurately 
mapped by earlier geologists. The writer is confident that the map he has 
prepared, though necessarily imperfect by reason of inaccuracy of detail 
in topography in the only maps available, and by reason uf its small scale, 
will nevertheless help later investigators very materially. Whilst by no 
means every outcrop obtainable has been visited, yet careful search has 
been made in nearly all likely localities. Those familiar with the gum- 
lands of Auckland will recognize readily how impossible it is, without the 
expenditure of labour entirely disproportionate to the results likely to be 
obtained, to discover any but the more obvious outcrops. 


Introduction 
Earlier Work 
Synopsis of Stratigraphy 
Detailed Stratigraphy— 

1. Onerahi juries 

2. Waitemata Series 
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KAHLIEH WORK 

It IS exceedingly doubtful if members of the early Geological Survey 
who mapfied the area no\v descnbed visited any but its marginal portions, 
for it IS unlikely that certain phases of the geology could have escajied 
notice had the intenor iiortions been visited The only woik of any 
importance is that done in 1879 8(> by Cox (1881), who tiavelled along 



the main road northwards from Kaukapakapa, and reported on the geology 
of that part of the ]>resent area which lies between Kaukapakapa and the 
mouth of Makarau Stream. McKay later (1884, 1888) visited a number 
of intrusions of serpentine in the vicinity of Silverdale (Wade), and recorded 
this fact along with some extraordinary observations upon the rocks and 
their stratigraphic relationships. Some cursory remarks by Hector (1881) 
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in Profess Reports are practically the only other reference to the geology of 
the district that the writer has come across in the re]X)rts of the Geological 
Survey. He himself has recently described a variety of rocks from con- 
glomerates outcropping near Albany ajid Riverhead (Bartruni, 1920). 

SYNOPSIS OF STRATT(;UAPHV. 

The following stratigraphic units are recognized: (1) Onerahi series; 
(2) Waitemata series; (3) Andesitic conglomerate foimation ; (4) Pleisto- 
cene and Recent dc))OBits. 

The oldest rocks, which constiiute the Onerahi series, include a pro- 
minent bed, generally s|)oken of as the “ hydraulic limestone,” which is 
a variably argillaceous, fine-grained, non-crystalline limestone. It most 
frequently repn'sents an oceanic ooze rich in Ghhiqerina^ but is associat'd 
nith fine shaly claystoiw's and indurated siliceous mudstones, which seem 
in part to represent a local variation of the limestone and in part t<» be 
interbedded with it. The series-name selected is that introduced by Ferrar 
and (l!ropp (1921) for lithologically identical rocks conspicuous in the 
Whangarei district. There is no intrinsic evidence of age in the beds 
themselves, but their pro\dsional generalized ashignment to the Cretaceous 
period may be taken as approximately correct in the light of evidence 
obtainable in the Kaipara area farther north. 

Alxive the Onerahi rocks -the facts indicate unconformably — there is an 
extensive series of argillaceous sandstones with minor interlaminated mud- 
stone, which outcrop continuously southwards on the shores of Waite- 
mata Harbour, but much less prominently in the northern part of the 
Kaukapakapa-Riverhead district. These beds belong to the Waitemata 
series, wliich appears from its fossil content near Auckland to be approxi- 
mately Upper Miocene in age. In the area now mapped there are locally 
massive green sandstones and thick conglomerates of a most interesting 
nature forming part of the series. Northwards beyond the jiresent area 
the massive sandstones are especially well developed. 

The next formation in upward sequence consists of andesitic conglome- 
rates and breccias, limited in extent to the north-west corner of the district 
now described, but traceable northwards, and also southwards where they 
build the Waitakcre Hills, which border the west coast for many miles near 
Auckland. They appear to lie confonnably upon sandstones of the Waite- 
mata series in the few places whore fairly clear sections are obtainable, and 
thus are regarded as approximately UpjX'r Miocene in age. Pleistocene 
deposits next succeed the Waitemata beds and the andesitic conglomerates. 
They are represented by occasional terraces of alluvium, sometimes in 
flights of two or three, but seldom conspicuous. The majority of the 
stream-terraces do not show an aggradational phase in their history. 
Recent deposits are limited to linear swamps along the cxiurses of slow- 
flowing streams. They are a constant feature of most of the valleys, but 
are by no means extensive. Occasional bog iron-ore deposits of small size, 
more extensive than elsewhere in small north-east-flowing tributaries of 
Gibbs Creek, a middle right branch of Rangitopuni Stream, are probably 
Recent in age. 

The synopsis is completed by mention of intrusive igneous rocks. Of 
these there are two series : one comprises ultrabasic intrusions which now 
are represented by serpentinous rocks, and the other rocks of semibasic 
character. The first invade Onerahi beds, and have not yet been observed 
above that horizon ; the others do not constitute a composite series, and 
differ in age. 
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DETAILED STRATIGRAPHY. 

1. Onebari Series. 

Petrography (fnd Distribution, 

The facies of the rocks included in this series ranges from a Ghb^erina 
ooze containing over 84 per cent, of calcium carbonate to indurated siliceous 
mudstone in which there is no trace of organic remains, or to buff- and 
pink-coloured claystones. The component members of the series are there- 
fore peculiarly difficult to diagnose stratigraphically with any certainty. 
Similar variations are usual in most of the more northerly occurrences of 
the rocks of the same series. The tests of Olobigerina are numerous, but 
usually small, and are accompanied by few other genera of Foraniinifera. 
A specimen collected from the lower course of Waitoki Creek above its 
confluence with Kaukapakapa Stream exhibits abundant and varied siliceous 
organisms in the calcareous matrix. Calcareous foraraiuifera are scarce, 
but broken spicules of sponges, small free-swimming diatoms, and radio- 
larians are all fairly plentiful. In addition there are abundant organisms 
resembling minute unbroken algal filaments, and others which the writer as 
yet has been unable to classify. Marshall (1916) has previously described 
similar siliceous marine organic remains from the “ hydraulic limestone 
near Batley, in the Kaipara district. 

It has been found impossible to determine any regularity of structure 
in the Onerahi rocks. They arc exposed comparatively rarely, and the 
claystones alone show definite bedding-planes. What evidence is available 
indicates that they are complexly disturbed, and are often crossed by zones 
of shattering. 

In much of the area mapped as belonging to this series the boundaries 
are conjectural, on account of the paucity of outcrops. In addition there 
is doubt if the writer is correct in assigning to this, in preference to the 
Waitemata series, certain highly calcareous mudstones exhibiting no bedding, 
which are displayed adjacent to the road leading north-westwards from 
Kaukapakapa to Makarau Stream. They show notable difference in facies 
from the regularly bedded sandstones of the Waitemata series, which out- 
crop in juxtaposition southwards alongside the same road, and again 
northwanls at Makarau Valley, where they are conspicuously developed. 
There are two other isolated outcrops of similar rock : one is a^ut two and 
a half miles west of Makarau Bailway-station, alongside the road following 
the lower Makarau Valley, whilst the other is visible about a quarter of a 
mile fmm Kanohi Railway-station, in a cutting of the road leading to 
Makarau. 

Stratigraphically the inclusion of these areas of rock in the Onerahi 
series raises difficulties which are non-existent if they are placed with the 
Waitemata rocks. In a wide examination of undoubted Waitemata strata, 
however, the writer has not seen any which resemble these at all closely ; 
he has therefore tentatively included them in the Onerahi series, though 
Cox (1881) does not differentiate such of them as he examined from the 
Waitemata beds. 

The main occurrence of Onerahi beds is to be found south-eastwards 
of these outcrops of uncertain horizon. It begins immediately east of 
Wainui Hill, and extends south-eastwards through Parak^u Mtdement 
beyond the limits of the area described in this paper. A few small inliers 
exist farther south. 
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Since outcrops are relatively scarce it is prLaps desirable to record 
where they can best be examined. Good exposures of argillaceous lime- 
stone exist abundantly in the uppr and middle prtions of the valley 
of Waitoki Stream eastwards of Waiij^Lui Hill. Again, in cuttings of the 
Parakakau--Silverdalc Road a shaly red and grey claystone facies appears. 
It is steeply tilted, and strikes approximately north-east and south-west. 
Near White Hills, especially along the road leading south-east from the 
school towards Dairy Flat, there are excellent exposures of the white 
siliceous mudstone phase of the beds. North-westwards of the school, at 
the distance of about a mile along the track to Parakakau, a massive 
relatively resistant limestone is exposed, whilst about three miles westward 
of White Hills School a pure limestone is expsed in a quarry opned 
up for agricultural lime about a quarter of a mile north of the road to 
Kaukapakapa. 

Onerahi beds probably occupy most of the district east of the Silverdale - 
Dairy Plat Road as far south as Dairy Flat, where limestone outcrop at 
the road near whore it crosses the upper north-east branch of Rangitopuui 
Stream and also south-westwards in grass-lands on the right bank of this 
tributar)’. 

It can next be found, continuing in a south-west direction, in Rangi- 
topuni Stream below its confluence with the tributary just mentioned. 
Near £scot*s house it is represented in the material dug from a well, though 
Waitemata sandstones shortly appear in a rill about 10 chains south of the 
house. South and south-westwards of Escot’s there are two inliers of 
white indurated mudstones which must be referred to the Onerahi series. 
One is inconspicuously exposed in a trench cut many years ago for a mill- 
race on the right bank of Gibbs Creek about 300 yards above its confluence 
with Rangitopuni Stream. The other is represented by a number of 
outcrop in a belt over a quarter of a mile in width on the divide at the 
head of the same creek. Siliceous replacements of wood are common on 
the gum-track following this divide. 

Finally, a small isolated area showing not only limestone but other 
phases is recognisable by fragments turned up in some post-holes, and by 
actual outcrop in the headwater basin of a small north-west-flowing stream 
a little south-west of Wray’s house at Horseshoe Bush. Waitemata beds 
are extensively exposed in the uppr portions of several small streams at no 
great distance eastwards, and can shortly be recognized northwards from 
the Onerahi limestone in imprfect outcrops furnished by slips adjacent to 
the road giving access to Wray’s proprty. 

Relations to other Series, 

Actual contacts between the Onerahi strata and the overlying Waite- 
mata rocks have not been discovered, though in several instances rocks of 
the two series have been found in close contiguity to what must be the 
actual surfaces of contact. In some instances the Waitemata beds ap- 
parently next above the Onerahi rooks are sandstones, in others they are 
conglomerates, a condition that might be expeted with deltaic bcd.s The 
conglomerates contain a large assortment of rocks both igneous and sedi- 
mentary, and it is not unusual to find pbbles of a Olobigertna ooze 
miciosGOiacally indistinguishable from similar material composing Onerahi 
limestones, whilst fragments of other sediments comparable with other 
phases of the Onerahi beds often abound. Cox (1881) states that Hector 
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observed siinilar relations between the beds of the two series near Matakana 
North Head. Similarly, in a railway-cutting a short distance north of the 
cement-works at Portland, near Whangarei, pebbles of what appears cer- 
tainly to be Oncrahi limestone are present in a fine conglomerate of the 
sucreeding series. These conditions are so widespread as to suggest un- 
conformity rather than mere disconformity between the Waitemata and 
Onerahi senes. This is in accord with conclusions reached by Ferrar 
(1922) as a result of recent field-work in the Whangarei and Bay of Islands 
Subdivision. Insufficient data are available to allow exact estimate of the 
nature of the surface of Onerahi rocks covered by the Waitemata series. 
In some localities it is obvious that it now is highly irregular, but it is 
impossible to be sure that such irregularity is not the result of diastrophic 
movements of more recent date than the period of deposition of the covering 
beds. 

In this connection it is important to consider the relations of the 
calcareous mudstones north of Kaukapakapa (which have been mapped 
tentatively as Onerahi) to the andesitic conglomerate formation. At the 
roadside about a mile and a half north-north-west of Kaukapakapa the 
volcanic rocks overlie sandstones of the usual Waitemata facies, which 
have a slight westerly dip. In a very few yards the calcareous mudstones 
appear devoid of bedding-planes at' a slightly higher level. Half a mile 
farther northwards these last beds are covered by volcanic material. Pre- 
cisely similar relations obtain alongside the Lower Makarau Valley Road. 

The evidence does not justify any hard-and-fast conclusions, since it is 
based on insecure lithological identification, but the deductions which seem 
to be necessary as a consequence of it are certainly instructive. If the 
white marls are correctly placed in the Onerahi series, either of the two 
following hy|K)theseR will exjfiain the facts : - 

(a.) Assuming conformity between the volcanic and the Waitemata 
series, it is essential to postulate not only unconformity between the latter 
and the Onerahi rocks, but also a nicely adjusted emergence of small low 
islands of the earlier rocks through the Waitemata rocks prior to the 
C/Overing of both series by volcanic fragmental beds. 

(b.) If unconformity between the volcanic series and the underlying 
Waitemata beds be admitted, the facts arc explicable whatever the relations 
between these latter and the Onerahi rocks, but more readily if uncon- 
fonnity exists, since otherwise diastrophic movements must necessarily have 
preceded the erosion that caused the uncovering of the two sedimentary 
series bt*fore the deposition of the volcanic strata. 

The first hypothesis has little to recommend it, for so nice a balance 
of events as the conditions of field occurrence would require is unlikely to 
be attained. 

In sjiite of the fact that the andesitic conglomerate formation is 
generally accepted as conformable to the Waitemata series, it seems ad- 
visable to keep in view the possibility of the truth of the second hypothesis, 
which is contrary to this belief. 

2. Waitemata Series. 

Petrography^ Distribution, dc. 

When traced north-west from Auckland along the shores of Waitemata 
Harbour, the beds of the Waitemata series preserve for many miles a 
marked regularity of type, and are predominantly somewhat feldspathic 
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Fia. 1.— Oystallino limeHtono rich in foraminifomi, polyzoan, and cH^hiriodermnl remains. 
OuiiKlomerata in Waitemata, betin, lower Ranf^itopuni Stream. 

Fm. 2. — Oneisflic hornblende diorite. Typieal of many bucIi riiorites in the Waitemata 
coiiKlomeratca. 

Fi(i. 3. — The same gnoissic diorito viewed under crossed niools. 

Fio. 4. — Greenish-brown hornblende enclosing basic labradorito in an ophitic horn- 
blonde-gabbro from the Waitemata conglomerates. 

Fio. 5. — Plagioclase and deriveni saussnrite poeeilitically enclosing partially serpen- 
liniKed olivine in feldspathio peridotite from the “ serpentine ’* quarry at 
Parakakau. 

Fia. 6. — Anorthositio phase of the same “serpentine.** Highly basic labradorito is 
enwrapped by aooompanying diallage. 
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sandstones interbedded with frequent thin layers of mudstone. Carbonized 
remains of vegetation abound, but otherwise organic remains are scarce. 
The beds in this part of their extent are often complexly disturbed by 
small-scale folds and by faults which generally have unimportant throw. 
It is difficult amid this complexity to determine the major structure, but 
observations tend to show that the general strike is api)roximately N . 55° E., 
and that the beds rise successively in the series as followed north-west, at 
all events as far as Biverhead. At this latter place beds of conglomerate 
are intercalated in the sandstones and constitute a conspicuous feature of 
the geology for at least twelve miles northward.* Since his first description 
of t&ir occurrence and petrographic interest, the writer has found them in 
numerous localities, and has recognized several fresh rock-varieties repre 
sented amongst the pebbles (Bartrum, 1920). His first impression was that 
they represented a definite horizon — at a higher level in the series, however, 
than the basal conglomerates near Papakura, and at Motu Tapu, Kawau 
Island, Cape Rodney, and other places where the Waitemata beds rest hard 
upon the mid-Mesozoic basement exposed in those localities. This view is 
almost certainly incorrect, for there are several bands of conglomerate 
exposed near Red Hill and elsewhere, which are separated by variable 
thicknesses of sandstone. Acute disturbance is the keynote of the structure, 
and there is the additional handicap of infrequent outcrops, so that accurate 
identification of horizon is difficult, if not impossible. 

Petrographically the c.onglomorates are characterized by an abundance 
of dioritic pebbles along with various greywackes and argillites, andesites 
and other rocks. Their texture varies considerably. Not infrequently there 
is a gradual passage from sandstone through grit to fine conglomerate in 
which the pebbles average about Jin. in diameter. Generally, however, 
there are numbers of coarse boulders, 3 in. or 4 in. in diameter, along with 
finer matrix, whilst exceptionally there are incorporated rock-masses 7 ft. 
and more in diameter. The dioritic boulders seldom exceed 1 ft. in diameter, 
whilst the especially large ones are invariably andesitic. In the majority of 
the exposures the freshness of all types of rock incorporated is very notice- 
able, but this statement is not applicable to those outcrops at the higher 
levels where conditions have favoured deep weathering. 

Isolated large boulders of impure jasper, veined freely by small comby 
and drusy veins of qtiartz, are to be found here and there in areas of 
Waitemata beds. One noted in an easterly headwaters branch of the 
creek draining the north-east slope of Red Hill is unusually large and 
measures at least 25 ft. in diameter. None of these masses was discovered 
in situ^ and the only explanation that the writer can ofier of their occur- 
rence is that they are local silicifications of the Waitemata beds. It is 
possible that siliceous springs furnished the silica required. 

The distribution of the Waitemata beds is shown on the accompanying 
map, and need not be detailed in full. Their location has often been a 
matter involving an element of speculation because of the scarcity of out- 
crops. This is particularly the case for an area shown extending west from 
Lloyd’s Hill, in the north-east of the map, Waitemata sandstones arc 
indicated by soil, topography, and occasional outcrop; but much of the 
central portion of this area is clothed in dense forest, and was not 
examined. 

*Cox (1881, p. 27) notes at Riverhead the discover of “several specimens of 

volcanic rocks from boulders which appear to be included in the sandy marls.** 



146 


Tramaetiom. 


The conglomerates are exposed near Riverhead Wharf in several places* 
Alongside the road to Albany, about a mile and a half north-eastwards of 
Riverhead, outcrops are visible in the beds of two small streams crossing 
the road, and immediately north of the more easterly of these last outcrops 
there is a thin band showing on the banks of Rangitopuni Stream at the 
upj>ernio8t limit of tide-waters. Farther north-east in the same stream, 
and in a cutting adjacent to the stream near where the road to Serjeant’s 
crosses by bridge to the right bank, a heavy conglomerate at least 40 ft. 
in depth has proimnent outcrop. Eastwards from Riverhead similar beds 
appear in Paremorcmo Creek and at the roadside a little north-west of 
that stream. This band possibly is continuous in a north-easterly direction, 
reappearing as a strong stratum which outcrops near the lower wharf at 
Albany, on Lucas ('reck, and from there for nearly two miles is traceable 
onwards by means of boulders shed by it. 

North of Riverhead several bands outcrop in an area around Red Hill, 
and there is an exposure of similar conglomeratic on one of the gum-tracks 
leading fmm the Riverhead-Helensville Road about two miles south-west 
from Red Hill. Some of these bands are only a few feet in depth, but 
others exceed 6()ft. In most of the branches of Oibbs Creek north-east 
of Red Hill the conglomerate is again found, but it is poorly developed 
beyond the areas already mentioned, until the Ararimu Stream is reached, 
where an extensive outcrop occurs. It can be traced northwards to The 
Peaks in divides west of Ararimu Stream, and was examined in in 
several small streams draining west to Kokopu Stream. 

It is reported that there is an outcrop of conglomerate at Horseshoe 
Bush, but the writer did not locate it. 

Continuing north, there is no sign of conglomerate until near the 
Kaukapakapa-Parakakau Road, where it outcrops in unmistakable fashion, 
probably covering nearly all the area between its mapped extent at Wainui 
Hill and its southern outlying outcrops adjacent to the Kaukapakapa- 
Parakakau Road. This is by far the most important development of the 
conglomerate, and its thickness, including minor beds of sandstone, cannot 
be much less than 700 ft. 

About a quarter of a mile north of Makarau Railway-station a thin bed, 
less than 1 ft. in depth, with small dioritic and other pebbles, appears on 
the right bank of Makarau Stream in the massive sandstones typical of the 
Waitemata series as developed in that district. It serves as an indication 
that others of similar character are to be expected throughout such 
beds. 

Whilst it is impossible to gain any accimte information on the sub- 
ject, the facts indicate that the beds of conglomerate throughout the 
Kaukapakapa-Riverhead district are discontinuous and essentially lensoid 
in nature. Thin bands are probably of common occurrence, for characteristic 
boulders are to be found over wide areas other than thes^ where definite 
outcrops are obtainable. 

Relations to Associated Series, 

The evidence of certain pebbles enclosed in conglomerates of the 
Waitemata aeries has already l^en shown to suggest widespread erosion of 
the Onerahi beds during Waitemata sedimentation. Onerahi strata do not 
outcrop in the mid- Auckland district south of the area which they have been 
shown to occupy at Dairy Flat, and the Waitemata beds rest, wherever 
the contacts are visible, upon a surface of Trias-Jura sediments. This 
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surface seems to have possessed very low relief at the time of \ 
if one may judge from the portions of it now bared for inspectic^ 
Papakura and at Waipu and other parts of North Auckland. It 
admitted that the fact of the Waitemata beds resting successively u^^ 
Trias- Jura and Onerahi ones can reasonably be explained by an hypothesi 
of progressive subsidence of a Trias-Jura basement that is undergoing 
accompanying tilting or warping below the seas in which later sedimentation 
is proceeding. Cotton (1 91 6) invokes a comparable hypothesis in explanation 
of similar conditions in other parts of New Zealand. Nevertheless, this 
evidence, combined with that of the pebbles, furnishes a very strong case 
in favour of the existence of unconformity between the Waitemata and 
Onerahi series. There is further support of unconformity in the fact that 
Onerahi limestones appear immediately to underlie coarse Waitemata con- 
glomerates in Waitoki Creek and a little east of the junction of Kaukapakapa- 
Parakakau and Kaukapakajia-Silverdale Hoads. This abrupt change of 
facies from marine ooze to near-shore conglomerate implies very consider- 
able marine regression, which must have introduced a greater or less degree 
of diseonformity. This conception of the existem^e of unconformity is by 
no means a new one. Unconformity was described many years ago in 
places not far distant from the present district by both ('ox (1881) and 
McKay (1884a, p. 104), but all fresh evidence is valuable, since some cases 
of such apparent unconformity are explicable by faulting. 

The relations of the Waitemata to the overlying volcanic senes have 
been discussed in some detail in earlier pages (8(*e pp. 141, 143-44). It is 
sufficient to stat^' that the evidence available in the area now described is 
inconclusive. 

Origin and Petrography of the Waite^nata Conglomerates, 

The conglomerates generally comprise ^lolished and well-rounded pebbles 
and boulders firmly cemented by finer matrix of more angular nature. 
The shape and well-polished nature of the boulders, and the occasional 
discovery with them of broken marine molluscan remains, indicate that the 
beds accumulated near the shore-line of the Waitemata seas, but no con- 
clusion has been attained as to the exact location of the latter. Though 
no facts have been disclosed which can throw light upon the possibihty of 
the material being a rewash of earlier conglomerates, its general freshness, 
and the rarity of similar conglomerates in older scries, are against such a 
supjKisition. 

In an earlier paper upon the conglomerate at Albany (Bartrum, 1920) 
the writer described many rocks of igneous origin. He has not made 
special effort to increase the list, for it is a matter of difficulty on account 
of the abundanc/e of dioritic rocks which present considerable variety in 
hand-specimen, though microscopically they are closely allied. Though it 
has added very few fresh types, his additional work has demonstrated the 
essential uniformity of the dioritic batholites from which a great proportion 
of the pebbles of the conglomerates was derived. The general type has 
perhaps been an augite-diorite, though hornblende-diorites also are common. 
The augite of the augite-bearing types has been converted almost wholly 
to uralite, whilst more intense unilateral pressure here and there has 
developed granulation along with closcIy-spaced twinning-planes in the 
feldspars and even prominent gneissic and schistose structures. 

Less-frequent acid phases of the magma have crystallized as grano- 
diorites and quartz -monzonite, which seem to show more intense 



146 


Tramactioni. 


The (X)i»^hi8m than the diorites, for they are very commonly gneisAic. 
Along8idi)asif facies are found as ophitic rocks which structurally and 
Kivertralogically approach dolerites and epidiorites. The variety of feldspar 
the cit they contain is, however, seldom more calcic than andesinedabradorite, 
the.nd is usually basic andesine, so that the writers earlier designation 
of such rocks as dolerites is objectionable in spite of the dominance 
of ferro- magnesian mineral over plagioclase. It does not appar con- 
trary to general usage to employ the term ** epidiorite ” for those types 
characterized by uralite, but the others are best called “ diorit(‘-porphyries.’* 
With them may also be included a few less basic rocks which have a 
structure approacliing the traohytic. They are fairly coarse and non- 
porphyritic, and are built of dominant plagioclase in large irregularly 
disposed laths aecom})anied by uralite. 

In addition to diorites, but probably derived from different intrusions, 
there are occasional gabbroid types represented amongst the pebbles. 
They include an anorthosite which already has been deseribed (Bartrum, 
1920). Other varieties are highly ophitic hornblende gabbro, with or with- 
out olivine. The hornblende has ap])arently been derived magmatically 
from liypersthenc or augite, for these minerals survive as occasional 
remnant-grains amidst the hornblende. 

The volcanic rocks of the conglomerate are predominantly andesites. 
They have not been closely studied, but are known to include hypersthene 
and hornblende types along with pyroxene-andesite containing both augite 
and hypersthene. Several trachytes were described amongst the Albany 
rocks, and locally are included abundantly in the conglomerate. Since 
describing them, however (Bartrum, 1920), the writer has had the oppor- 
tunity of studying similar rocks from the Whangarei district, for which 
analyses are available. These showed unexpected acidity, and ranged 
from slightly calcic rhyolites to dacites. Trachyte-like rocks showing most 
minute resemblance to dacites of the Whangarei district have recently 
been found amongst the pebbles of the Waitemata conglomerates now 
describcnl, and it seems probable that the types described as trachytes in 
the earlier paper are incorrectly classified. It is inadvisable, however, 
to attempt reclassification in the absence of I'xact knowledge of their 
chen)ical characters. 

Rhyolitic material of rather felsitic nature is the main igneous con- 
stituent of some bands of finer conglomerate near Biverhead, but it is 
particularly scarce elsewhere, and only one specimen was collected from 
northern occurrences. It proved to be a type with phenocrysts of acid 
plagioclase and a little biotite surrounded by an abundance of turbid 
rather glassy base. 

The source of the frequent masses of fresh andesite which are found 
in huge blocks as much as 8 ft. in diameter in several occurrences of the 
conglon)crate has not yet been discovered. They are especially well dis- 
played in a small tributary of Waitoki Stream, which drains the south 
flank of Wainui Hill. It is inconceivable that they have travelled far from 
their parent mass, yet no outcrops of similar andesites have been located, 
unless a greatly-weathered massive rock outcropping in a road-cutting 
a short distance west of the bridge over Kangitopuni Stream, on the road 
to Serjeant’s, happens to be one. Flat-top Hill, immediately north of 
Wainui Hill, is an intrusive mass of semi-basic character, but its rock is 
quite unlike any of the andesites in the conglomerates. 
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Poaaibk U iuxynformiiy in Tertiary Strata. 

The writer found a fragment of crystalline limestone about 3 in. in 
diameter in the conglomerate which outcrops a short distance below the 
bridge over Kangitopuni Stream, on the road to Serjeant’s. It contains 
GMngerina, Rotalta, and other foraminifers, along with crinoid stems, 
echinoid plates, polyzoans, and other calcareous organic remains. Olobuierina 
is especially abundant. The limestone closely resembles many of the Tertiary 
limestones of the Auckland Province, of wliich the writer has examineil a 
considerable number in microscopic section. Crystalline limestones certainly 
appear as thin bands closely associated with the hydraulic limestone 
near Pahi, in the Kaipara district, but, a])art from this and what 
is perhaps a similar oiicurrence at Kawakawa, the (crystalline lim<*stones 
of that and the Whangarei district are usually considered to occupy the 
same horizon as the so-called Whangarei limestone, which Ferrar and (’roj)p 
(1921), as a result of their recent detailed survey, relegate to the Tertiary. 

South of Auckland City the crystalline limestones have long been 
regarded as mid -Tertiary. 

8o little of a definite character is known of the geological history of the 
Auckland area during Tertiary times that it is as well to consider the 
possibility of the limestone pebble in the conglomerate having been derived 
from a Tertiary bed. This identification would suggest an unconformity 
in the Tertiary succession, which would have to be located somewhere 
above the linn^stone horizon. An alternative suggestion, however, is that 
the fragment of limestone was upthrown with other material from a sub- 
jacent limestone stratum by volcanic erujition, and later bc*t*ame incor- 
porated in the conglomerate. 

3. Andksitk* Conglomerate Formation. 

The rocks of this forinatioii are limited to the north-west portion of 
the Riverhead-Kaukapakapa district, but they can be traced almost 
continuously south to the Waitakere Hills, west of Auckland, which are a 
resistant range composed on its eastern flank mainly of tuffs and on its 
western of andesitic fragmental rocks of coarse and varied kind. Beyond 
the Makarau Stream the same beds have an important northerly extension. 
The relations of these volcanic bed.H to the Waitemata series havt* been 
sufficiently discussed on pages 141 and 145. Where undoubted Waitemata 
beds and the volcanic rocks were seen in contact there was no indication 
of unconformity. 

The petrographic nature of the constituent material of the conglomerates 
and breccias was not examined microscopically. In the Waitakere Hills 
mass pyroxene-andesites are exceedingly common. 

4. Pleistocene and Recent Deposits. 

A synopsis of the nature and occurrence of these beds suffitsient for the 
purpose of this paper has been given on page 141. The origin of the small 
deposits of iron-ore, which are representeci by irregularly nodular masses 
of impure limonite 1 ft. and more in diameter, which are scattered plentifully 
upon the surface in a few localities, is debatable. Such deposits are frequent 
throughout northern Auckland, and have varied relations to topography, 
for they occur upon tops of plateaux and on benches high on the walls of 
valleys as well as upon their floors. The limonite has undoubtedly originated 
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in 8onie instances, though not in others, as a deposit in former swamps. 
It was noted that the nodular masses often lie upon the exposed surface 
of a relatively iini>erviou8 stratum near its contact with more pervious 
overlying material, and it is probable that seepage of water rich in iron 
salts along such junctions has given rise to their formation. 

loNEors Roi’KS. 

It IS unnecessary to a<ld further description to such mention as already 
has been made of the igneous rocks represented in the Waiteniata con- 
glomerates, and this section will therefore be reserved for a brief statement 
of such other igneous rocks as have been found. The majority .occur 
as intrusions of ultrabasic character )>enetrating Onerahi rocks, and arc 
described in the next paragraph. In addition there are several other less 
important occurrences which will be described. 

Ultrabasic Intritsives. 

This senes of rocks, which can broadly be called “ serpemtines,’* abund- 
antly intrude Onerahi limestones and claystones.* The rocks themselves 
are not sufficiently resistant to form outcrops in any way conspicuous in 
their relation to toiiography, and they are therefore discoverable only by 
patient search. 

The following are the main occurrences :~ 

(«.) On the east and north-east slopes of Flat-top Hill. 

(b.) Alongside the Parakakau Biiverdale Road, a short distance from its 
junction with the Parakakau ^Kaukapaka pa Road, there is a large 
interesting mass which has been extensively quarried. A small 
intrusion of serpentine can also be seen on the same road, near 
where it gains the summit of tlie divide between the Orewa and 
Kaukapakapa drainage basins. 

(c.) Farther along the Parakakau-Silverdale Road serpentine outcrops 
near the cemetery showm on the map. The main body has been 
quarried west of the short branch road giving access to the 
cemetery, but it can be traced in much-weathered state farther 
east. 

(d.) East of White Hills School there is an outcrop adjacent to the Silver- 
dale Road on Mr. Davidson's farm, but it was not examined by 
the writer. 

(e.) Near White Hills School there are several exposures representing 
apparently the one intrusion. The rock is exposed in the road- 
cutting near the school, and in several places north-westwards. 
At one of these latter outcrops a quarry has been opened up. 

(/.) About a mile west of White Hills School. 

(9.) On the valley-slopes of a small stream separating Wray’s house 
from the school at Horseshoe Bush. 

Most of the intrusions recorded are represented on the accompanying 
map in their approximate positions. 


* Sinoe this was written a short report by Mr. H. T. Fenar upon the Silverdale 
district {17th Ann, Bep, NJi. Qtcl. 8%rrv, (n.8.), 1023, p. 8) has appeiured, in which it is 
stated that the serpentines underlie the Onerahi The evidence submitted is 

nnoonvindiig, and the supposition raises many more difficulties than it attempts to 
* remove. 
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The list given cannot be regarded as by any means exhaustive : many 
unobtrusive occurrences have doubtless been passed by unobserved. 

In reality the “ serpentines ” differ considerably in their true character 
one from another. The majority vary between wholly serpentinized dunite 
with subsidiary bastite, and rocks in which the bastite has increased so 
considerably in proportion to serpentine that the name “ haizburgite ** is 
merited. Usually the crystallization is not particularly coarse, but in parts 
of the intrusion east of Wainui Hill the bastite forms crystals as much as 
1 in. in largest dimension. The “ serpentine ” near the cemetery adjacent 
to the Parakakau-Silverdale Road, though mainly derived from original 
dunite, has portions which have a very different character. One such is 
mainly chlorite* along with epidote and sphene. 

The Parakakau quarry has opened up a rock possessing very great 
interest. Not all phases are now obtainable actually in situ, though they 
may be (K)llected from quarried rubble, so that the field relationships 
between the phases are not observable. Much of the material is crushed 
and slickensided, and is penetrated by numerous narrow veins of chrysotile, 
but there is a quantity of less-c^mpletely altered rock which varies from 
typical troctolite to a greenish-black rock which shows successive gradations 
towards dunite-serpentinc. The dark rock is built of chondri of partially 
serpentinized olivine enwrapped poecilitically by a moderately refractive, 
colourless, altered mass, which is only faintly birefracting, and which is 
probably referable to saussurite, since there are occasional remnants of 
basic plagioclase associated with it. The troctolite is evidently a relatively 
acidic variation of the feldspathic ijeridotite, for the proixirtions of the 
saussurite and plagioclase to original olivine vary greatly in the sections 
examined. 

In dump-heaps of the same quarry there are frequent fairly coarse 
fragments of a white pyroxenite which consists in the main of two minerals ; 
the more important is a colourless monoclinic pyroxene, which from casual 
inspection seems to be diopside, and with it is a fairly large amount of 
diallage. The full study of this and st'veral others of the rocks has not 
yet been attempted. 


Quartz-porphyrite of FlaHop Hill. 

This rock forms a neck consisting partly of lava, partly of fine well- 
consolidated tufaceous breccia, which penetrates Onerahi beds and forms 
the elevation of Plat-top Hill. The eruption seems to have preceded the 
deposition of the Waitemata series, for the porpb}rrite shows evidence of 
pressure in bent laths of plagioclase and other points of entire dissimilarity 
from the post-Waitemata eruptions of the Auckland Province. Petro- 
graphically the rock is an open-grained non-porphyritic type built of a 
plexus of laths of plagioclase (andesine) which enwrap subordinate pale- 
green, partially chloritized augite, and a little magnetite. There are 
numerous small rounded areas of quartz built in an irregularly intergrown 
and radiate fashion. Often they enwrap or enclose the plagioclase. Thus, 
unless they replace some earlier mineral, of which action there is no 
evidence, they have crystallized before complete solidification of the 
porphyiite. As there is every reason to believe that the quartz is a 
pneumatolytic precipitate from the original magma, the rock has been 
classed as a quartz-porphyrite. 
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Dolerilic Rocks. 

Th<‘ rocks (lescribed under tliis heading are believed to n^present masses 
intrusive into the Onerahi beds. Certain of them have been found only 
as boulders, but there may be actual outcrop in the headwaters of Orewa 
Stream. All are to be found within a short distance of the cemetery 
adjacent to Parakakau Silverdale Hoad. 

The dolerite from Orewa Stream is discoverable only with difficulty. It 
occurs as small fragments in the low right bank of the stream, about a 
quarter of a mile west of the cemetery. One large block partially bared 
in a small excavation appears to represent the actual outcrop of a dyke. 
If so, the dyke is likely to be a narrow one, for the rock is much more 
resistant than the surrounding beds, and if in moderate quantity would 
certainly give topographic indications, wrhich are now lacking, of its presence. 

Petrographically the dolerite is a relatively coarse, holocrystalline, })oorly 
ophitic rock, made up of about 75 per cemt. plagioelase along with almost 
colourless parti ally-u rail tized augite, a little ilmenite, and rare crystals of 
green hornblende. Frequent narrow*, white, secondary veinlets have not 
been closely studied, but appear to consist of opal with a little radiating 
zeolite. 

A little east of the cemetery there are numbers of boulders lying on the 
surface which have very uniform macroscopic appearance, but which when 
sectioned show some variety, though perhaps not gieater than is to be 
expected in specimens from different parts of the same intrusion. One of 
the coarser specimens proves to be a basic dolente, or an epidiorite, with 
only about 25 per cent, of plagioelase (labradorite) in slender laths. The 
rest is pyroxene, or uralite derived from that mineral, with a little 
magnetite and occasional picotite. Some small crystals of unaltered though 
marginally resorbed hyperstliene are present, but the main mass of the 
pyroxene has been pule augite now' almost comjdetely converted to uralite 
except in a few parts of the section. A fine-grained, non-porphyritic 
epidiorite shows perfect fine-scale ophitic structure, with some iluxional 
arrangement of the plagioelase (basic labradorite), w*hich here forms nearly 
three-quarters of the rock. The pyroxene is completely uralitized. 

Mr. H. T. Ferrar, of the Geological Survey, kindly supplied the first 
specimen that the writer obtained of these epidioritic boulders. In a 
report furnished to Mr. Ferrar it was suggested that the boulders had been 
shed from conglomerates in the pre-existing Waitemata cover. Later 
collecting, however, has established a comparative uniformity of type which 
contrasts with the diversity usual in the conglomerates, and there can be 
little doubt that the rocks are actually intrusives which penetrate the 
Onerahi claystones of the vicinity. 

Basalt near Wray's House^ Horseshoe Bush, 

About 150 yards north-east of Wray’s house at Horseshoe Bush the 
writer found some fragments of basalt in a small gulch on the south side 
of the track leading to Dairy Flat. The rock differs considerably from the 
Quaternary basalts of Auckland, Lower Waikato, and North Auckland, 
for it contains much less plagioelase (not more than 25 per cent.), and 
exhibits prominent zonal structure in the augite which is abundantly pre- 
sent. Olivine is fresh, coarse, abundant, and in euhedral ci^tals. The 
augite is in numerous sharply idiomorphic zoned crystals, and with it are 
associated very plentiful small flakes of deep-brown biotite. There is a 
moderate quantity of magnetite, whilst apatite is in very long sharp needles. 
The matrix is constituted by w'eathered laths of plagioelase. 
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DeMcripfionn of Two New Speci^^s of Gaslcrof^od Shells. 

By Albert K. Brookk.h. 

[Read before the /iuckland Institute, Uth December, 1922 ; receiuetl by Editor, 2Mth 
December, 1922 ; issued separately, 26th May, 1924.] 

Plate 7. 

Tatea, Ten.-Wootls, 1879, Proc. Roy. Soc. Tasm., p. 72. 

Tatea hedleyi n. Hp. (Plate 7, fig«. 1-3.) 

Shell small, elongate, eonieal, with rounded nucleus, and without anv 
jxjrceptible sculpture except a fe^^ faint growth-lines. Colour pale huff, 
with narrow ochraceoas bands lielow suture. Whorls 5J, convex, with 
rather deeply impressed sutures. Body-whorl more than half the height 
of all preceding ones taken together. Protoconch depn‘88ed, coiLsisting 
of one turn. Spin* about the height of a[x‘rture. Aperture ovate, 
angled above, base rounded, descemling. Peristome dwcontinuous, with 
margins united by a thin parietal eallus. Basal lip thickened, outer lip 
thin. Columella short and rounde<l. Umbilicus consisting of a narrow 
chink. Otierculuni thin, horny, trans[>arent, paiicispiral, with nucleus 
subceniral, slightly raised and near«‘r base, u^x)!! which arc several broad 
shallow grooves. 

Diameter, 1*7 mm. ; height, 2*6 mm. 

Animal unknown. 

Holotype and {>aratypes in my collection, and paratyiK‘8 also in the 
collection of the Australian Museum, Sydney. 

Habitat . — Rangitoto Island, Hauraki Gulf, Auckland. 

iSi/Ea/ 4 on.- -Under decaying Zostera^ near high-water mark. 

Numerous specimens were obtained. It adtls a genus and a Hjiecies 
to our fauna. 

Distribution . — Tasmania (genotype) ; Australia ; Macquarie Island. 
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Retnarks, Taiea huonemtis Ten.-Wocnls wan stated by its author to have 
an ojx'rrulum “ calcareous, with a vertical submarginal claw ” (1). This 
very serious and misleading error was perpetuated by Tryon (2), but was 
somewhat rectified by Mr. E. A. Smith, who states, “ As far as I can 
discover, judging from an external view, it appears to be thin, homy, 
puiicispiral, with the nucleus subcentral, but rather towards the base (3). 
After having examined the o^xrculum of a number of specimens of 
T. hefileyi T can fully confirm the views of Mr. Smith. This interesting 
species is named in honour of my esteemed friend Mr. ('*. Hedley, of the 
Australian Museum, Sydney, who discovered it while on a visit to New 
Zealand in 1917-18, and to whom I am greatly indebted for kindly 
assistance rendered at various times. 

This species is not so elongate as is usual with other memliers of the 
genus. 


Maroinklla, Lamamk, 1799, Mem, Sac, N, H, Pans, p. 70. 
Marginella cairoma n. sp. (Plate 7, figs. 4~5.) 

Shell small, elongate, transparent and shining. Spire bluntly rounded. 
Sculpture consisting of fine groivth-lines crossed by very fine spiral threads, 
giving the surface, under the mi8croaco|)e, a very fine decussated apt)earance. 
Without the aid of a good lens the shell appears quite* smooth and polished, 
('olour pale cream-buff (Ridgway s colour standard) with a whitish narrow 
band above suture. On upper whorls there art* ochraceous-orange bands, 
and two on liody- whorl extending over outer lip into aperture. Outer 
lip and base whitish. Ppire conical, not much produced, with bluntly- 
rounded apx, about half the height of aperture. Protoconch of about 
1^ turns, nucleus flattened. Whorls 4, very slightly convex. Last whorl 
long and narrow, widest at top and gradually narrowing towards base. 
Suture sujierficial and distinct. Aperture slightly oblique, narrow, channelled 
above, rounded below. Outer lip nearly straight, rounded, and thickened, 
with an indistinct varix, retrocurrent towards suture, smooth inside, 
(^olumella slightly oblique, with four subeqmdistant plaits, the two lower 
ones oblique and thicker than the upper ones. Top plait short and nearly 
transverse, the lower extending to basal margin. Inner lip thin and 
transjiarent. 

Diameter, 1-8 mm. ; height, 4*2 mm. 

Animal unknown. 

Holotype and })aratypi*s in iny collection, and paratypes also in the 
collection of the Australian Museum, Sydney. 

Habitat, — Russel], Bay of Islands (A. E. B.) ; near Taipa, Doubtless 
Bay (type, A. E. B.). 

Situatum , — Under loose boulders embedded in sand, near low-water 
mark. 

Retnarks , — Three specimens were collected at Russell, and about twenty 
at Doubtless Bay, and all were alive. 

This species is allied to M. allporti Ten.-Woods, but the absence of 
tubercules in the outer lip, and its constant narrow form, separate it from 
that species. 
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The Tertiary Rocks of the Wanganui -SoiUh Taranaki Coast. 

By P. Marshall and R. Murdoch. 

[Head before the Wanganui Phtlosopht€4d Hociehy^ Ilth December, VJ22 ; rereived by Editor, 
3IH December. 1922 ; isftted separately, 26th May, 1924.] 

In vanouj» publicationa dunng the last lew years we have endeavoured to 
solve the faunal and stratigraphical relations Ix^tween the various me tubers 
of the scries of rocks exposed on the coast-line between Wanganui and 
Hawcra. We have stated that as far as the mouth of the Tangahoe 
Stream the dip of the rocks is such that older and older strata are gradually 
exposed as one goes north and west. The strike of the strata, however, 
bends so far to the west that north of the Tangahoe the strata exjXMcd 
on the coast-line become gradually younger, and repeat the series exposed 
between Patea and that place, though they are somewhat more fossiliferous. 

At the mouth of the Waingongoro Stream, some four miles north-west 
of Hawera, the old post-Plioccne surface of erasion approaches closely 
to the present sea-level, and almost the whole height of the clifis consists 
of detritus from Mount Egmont. At the base of this material there is in 
places a well-preserved shell-bed, the presence of which shows clearly that 
at the time the volcanic activity of Mount Kgmont commenced the post- 
Pliocene surface of erosion was the floor of a shallow marine area. The 
absence of shell-bearing horizons at higher levels in the volcanic material 
shows either that elevation of the old sea-floor took place when the volcanic 
activity began, or that the sea was so shallow that the volcanic matter 
which was deposited soon accumulated to such a thickness as to build up 
a land surface. At the mouth of the Waingongoro Stream it is clear that 
the old fossiliferous surface had been elevated to a higher level than the 
present before the volcanic • activity commenced. In this locality the 
present stream enters the sea through a gorge cut in the debris of volcanic 
material derived by erosion from the slopes of Mount Egmont, the sides 
of the gorge being about 100 ft. high. Some 400 yards along the coast 
to the south-east of the gorge the volcanic material of the lower ()art of 
the cliff abuts against the grey claystone of the district (called everywhere 
“ papa ”). The abruptness of the junction at once suggests a fault, but 
closer inspection shows that the ])apa wall is an old gorge-ediff, and 
evidently formed the south-east side of the post-Miocene Waingongoro 
Valley. About 300 yards north of the Waingongoro Stream then* is a 
similar abrupt appearance of papa, which marlra the cliff boundary of the 
old valley in thus direction. It is thus evident that previous to the 
activity of Mount Egmont the Waingongoro Stream had eroded a valley 
which was nearly half a mile wide, and there is at present no means of 
telling how far l^low the present sea-level the old floor of the valley lay. 
The depression of this old floor took place, and the land-level sank until 
the tops of the cliffs that then bounded the valley were submerpd, wlien 
a beach-deposit with Recent marine shells was formed ; volcanic detritus 
was, however, subsequently carried to the sea in such quantity that the 
shell-deposit ceased. 
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As has Wn nioiitionod, at the Waingoiigoro the trend of the coast 
intersects the strike at such an angle that successively younger beds ar<' 
encountered as one goes north and west. At the same time the thickness of 
old claystone showing in the cliff is gradually narrowing, and at the mouth 
of the Kapuni St i earn it has alojied below the pri'sent sea-level. Ourhope 
of finding a succession of Tertiary beds which might connect the Whakino- 
Waihi horizon with that of older localities was thus frustrated on the 
coast-line to the soutli of New Pl 3 miouth. The country and coast-line 
north of New Plymouth to tin* mouth of the Urenui Stream is fully 
deserilied in Bulletin No, 14 of the Geological Survey. That detailed 
survey did not offer us much encouragement, for only thirty -four 
siiecies of Mollusca art* mentioned as octmrring in the Onairo scries, the 
youngest Tertiary series mentioned, and equivalent to the Up)xjr Miocene. 
Apparently this hst includes fossils from all outcroiw in the district 
discovered by all observers up to the year 1912. No particular locality 
or station is mentioned by the writer of the bulletin as one in which a 
typical collection could be made. 

During our brief visit to the district we found a considerable number 
of fossils near Unti, where there is an old disused metal-pit of shell-rock, 
known as Wray s quarry, situate on the road up the stream about half a 
mile from the township. Many of the fossils an* iioorly preserved, and 
species determination is therefore unrecorded. 

The following is a list of species, those extinct being marked with an 
asterisk : — 


^Ancilla pseudo-australiH Tate 
Amuna sp. 

*Antigona sp. 

Calyptraea novae-zchtmUae hess. 
*Cardtum spatioftum Ilutt. 
*Centhidea sp. 

*Ceri(hiopsis sp. 

*Comuiella sp. 

*Crepidula greyana Sow. 
*DentaUum solidum ilutt. 
*Diplodo}tta ampla (Hutl.) 
Dosima mhrosea (Gray) 
*Galeo(lea itenex (Hutt.) 
*(}lycymet'i8 glohom (Ilutt ) 
*Lma pakata Hutt. 

*Lima sp. 


^Limopsis zdteli Iher. 
*Miieroral1iiifa sj>. 

Maefra scalpcllum Keeve 
I Malletifi austrdlfs (Q. & G.) 
*N(itica qibhom Hutt. 

Oiitrea sp. 

*Fapkia curia (Hutt.) 

*Pecten aff. sectus Hutt. 

I Psammbia aff. Hneolata Gray 
*Sinu9n sp. 

*Struthiolari(i spinosa IliTt. 
Turritella symmetrica Hutt,. 
Venericardia diffioilis (Desh.) 
*Verconella conoidea Zitt. 

* Verconella nodosa var. 

' '^Zymow aff. lepulus Sut. 


Of this total of thirty-two species, nine are Recent, the jiercentage 
of extinct species being 71*9. Lima paleata is not recorded above 
the Oamaru limestone. Oaleodea senex reaches its upper limits in the 
Awamoan beds. Strufhiolaria spinosa has not a widely recorded occurrence, 
but is found in the Upper Miocene of the Trelissick Basin. The other 
extinct species, though they occur at lower horizons in the Miocene, extend 
also to higher ones. The speies mentioned seem to imply an horizon not 
lower than that of Target Gully bt*d8, and this is in accord with the 
suggestion due to tlje preentage of Recent speies. 
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Sotne Tertiary MoUusea, with Descrijdions of New Species. 

By K. Murdoch. 

[Bead bejore the Wanganui PhiUmphicdl Society , lUh fJecenJ^er, 102'J ; received by 
Editor, HUt December, 1922 ; Uatted separately, 26th May, 1924. | 

Plates 8-10. 


Pinna. 

In his CaiahogitA* of ihp Terlia/ry MoUusca and Echinodermata of New Zealand, 
1873, page 26, Hutton described three species of Pinna - lata, plicata, 
and diatans. Suter, in the “ Revision of the Tertiary MoUusca of New 
Zealand,'’ Geological Survey Bulletin No. 3, part 2, page 53, points out that 
pNcata is a fan-shaped fucoid, and must be removed from the list of fossil 
MoUusca. ()f the other two species, the type of kUa appears to have been 
lost. Hutton’s description is exceedingly brief, and there has always been 
some doubt as to the identity of the sj)ecie8 ; but fortunately Buchanan 
left a drawing of the type specimen (here reproduced), which is the clue 
to the species. The species distam, the type of which is preserved in the 
Geological Survey collections, and is also figured by Buchanan, proves to 
be a large fragment of a cast, in fine greyish-brown rather soft sandstone, 
the anterior and ])osteTior ends broken off. No part of the shell is pre- 
served, and the sculpture is therefore the radiating furrows on the interior 
surface of the valves. For the loan of the drawings prepared by the late 
Mr. Buchanan I am indebted to Mr. P. G. Morgan, Director of the 
Geological Survey. I am also indebted to Mr. H. J. Finlay, of Dunedin, 
for the loan of s|)ecimBn8. 

Pinna lata Hutton. (Plate 8, figs. 1. 2, and Plate 9, tig. 2.) 

Original Descrifdion.— Broadly triangular, with concentric striae, anterior 
end rather excavated. Height, 8 ; length, 7*26 ; angle of apex, 60®. 
Locality, Cobden. 

In view' of the specimens before me, there ai)pear8 to be no doubt that 
the above description refers to a large fragment of the wide posterior end. 
A close scrutiny of Buchanan’s figure shows a very imperfect shoU with 
some radiate riblets on the narrow end, of which Hutton makes no mention. 
A specimen received from Finlay, doubtfully from Caversham sandstone, 
closely agrees with Buchanan’s figure, and the 8[>ecimen can be perfectly 
niatched with the posterior area of a well-preserved specimen from Awamoa. 
The latter in form and sculpture is widely different from Hutton's descrip- 
tion, and it is necessary to redescribe the species. 1 offer the following : — 

Shell larj^, narrowly triangular, angle of apex 33®, beak pointed, dorsal 
margin straight, posterior end oblique produced below, basal margin a little 
convex posteriorly. Clothed with a thick dark periostracum, nacreous 
beneath. Sculpture : Apical half and from median area dorsally with fine 
radiating riblets, crossed by smaller threadlets, both narrower than inter- 
spaces, on basal area irregular growth-lines and undulations rather strongly 
curved to median area, where they are wave-like and gradually widening 
posteriorly, posterio - dorsal area with irregular growth -lines. The fine 
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transverse throadlets of dorsal area absent on the nacreous shell, the longi- 
tudinals less numerous, while basal sculpture is same as on periostracuni. 

licngth. 28() mm. ; width, 140 mm. ; diameter, 40 mm. 

Locality, fine sandy clay in bed of Awamoa Stream, about half a mile 
inland from the Coast Road, Oamaru. Collected by Dr. Marshall. 

Si)ecimen to be presented to the Wanganui Museum. 

In the Geological Survey collections is an imperfect specimen, locality 
not recorded. In Mr. Finlay’s collection is a large fragment from Wai- 
kouaiti sandstone, a small cast from Caversham sandstone, and the large 
fragment previously mentioned and doubtfully referred to the (^^aversham 
sandstone. These certainly represent the Awamoan horizon. Mr. Finlay 
writes that from the matrix he obtained AlectrUni socialis, Bulinella soror, 
IJentaliam manteUiy and Malhtia australis. 

Pinna distans Hutton. (Plate 9, fig. 3.) 

Original Descripion, — Large, with distant plications, the ridges being 
much narrower than the furrows. Height, 9 ; length, 4*5 ; angle of 
apex, 40®. Locality, (-aversham. 

The type, as previously mentioned, is a cast only, and agrees perfectly 
with Buchanan’s figure, which is here reproduced. There are about eleven 
prominent distant ridges on the dorsal area, and on the basal area a 
number of irregular upward-curving folds less strong than the radiations 
above. A fragment of a cast from Milbum limestone in Mr. Finlay’s 
collection perfectly agrees in sculpture with the type. On present material 
little more can be added. The sp^ies appears to be closely allied to Uxta, 
the greater prominence of the ri^iations being the distinguishing feature. 
In the Suter collection are two small fragments from Waihora River, two 
miles from Te Karaka, Poverty Bay, They are casts of the apex, and are 
labelled ""distans” but the radiating sculpture appears to me identical 
with the Awamoan specimen, which I refer to lata. 


Chalamys. 

Chlamys oamarutica n. sp. (Plate 9, fig. 4.) 

Shell (left valve) small, thin, nearly equivalve, very little inflated, ears 
unequal triangular; posterior small and very oblique ; dorsal margins of 
disc descending slightly concave, anterior, posterior, and basal margins 
rounded. Sculpture consists of thirteen or fourteen small radiate ribs, 
siiarsely gemmate and much narrower than interspaces, in the latter one, 
two, or three smaller riblets on basal half of disc, in addition the whole 
shell is adorned with an exceedingly delicate lacework - like sculpture. 
Anterior ear with about six small riblets, posterior ear with three some- 
what scaly riblets. Interior hinge-line somewhat oblique, narrowly grooved 
udthin margin, rqsilifer-pit small and slightly oblique, adductor-scars indis- 
tinct, radiate grooves correspond with external scidptuie and lightly crenu- 
late the margin. 

Dimensions : Dorso-ventral, 26 mm. ; ant.-post., 24 mm. 

Type to be presented to the Wanganui Museum. 

L^ality, Target Gully shell-bed, Oamaru. 

It is with some hesitation that I describe this species from a sinj^e 
valve. Its sculpture, however, appears to distinguish it well from other 
of our Tertiary and l^ent forms. 
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Chlamys grange! n. sp. (Plate 9, fig. 1.) 

Shell (left valve) email, ovate, height and length about equal, somewhat 
inflated, almost equilateral, beak rather abruptly incurved, dor^ margins 
declining slightly convex, ends imperfect, basal margin rounded. Sculpture 
consists of about twenty narrow radiating nblets more slender on « sub- 
marginal slopes, midrib on disc somewhat stouter and more prominent, 
grooves rather more than twice width of riblets with an occasional small 
radial not continuing to apex, in addition transverse sculpture of fine 
threadlets better marked in grooves. Ears: Posterior narrow, dorsal 
margin ridged, and with two or three indistinct threadlets ; anterior im- 
perfect, it has three or more riblets and transverse^ threadlets. Interior 
filled with matrix. 

Dimensions : Dorso-ventral, 20 mm. ; ant.-post., 20 mm. 

Type to be presented to the Wanganui Museum. 

Locality, gritty shell-limestone bwl, Brighton. Collected by Dr. Mar- 
shall. 

It appears not unlikely that this species is the same as recorded by 
Grange (Tram, N,Z. Inat,, vol. 53, p. 163, 1921), and with it a species of 
belemnite. The little that is known of the fauna of this horizon suggests 
that it is Cretaceous. 


Verconella. 

Verconella marshalli n. sp. (Plate 10, figs. 1-3.) 

Shell fusiform, spire short, whorls convex, body inflated, canal produced. 
Sculpture consisting of fine spiral cords slightly variable, and with one, at 
times two, small threads in grooves; axials feeble or growth-striae only 
on body, higher whorls of spire with well-developed round^ costae. Whorls 
about eight in all, protoconch smaO, of about two and a half smooth 
rounded coils. Sutures not deep, usually rather more impressed on higher 
whorls. Aperture oval, produced into fairly long open canal curved some- 
what backward and to left ; outer lip effuse and lirate within, margin 
more or less excavate above and narrowly channelled at suture ; columella 
concave, wall with a thin callus not concealing spiral sculpture, or with 
series of denticles only near outer margin, occasionally a small callus nodule 
near suture. 

Length, 74 mm. ; width, 34 mm. (A small specimen, length 49 mm., 
width 21 mm.) 

Locality, Castlecliff blue sandy clays ; also in the Kai Iwi, Okehu, and 
Nukumaru beds. 

Type in the Wanganui Museum. 

This species is not uncommon in the Castlecliff beds. It appears to 
be nearest to F. mandanna Duclos, from which it may readily be dis- 
tinguished by the small spire and ini^ted body-whorls ; small or juvenile 
specimens with less inflated body may be distinguished by the finer sculp- 
ture and less impressed sutures ; it has been confused with mundarina and 
with valedicta. 

It also occurs Recent, a few specimens having been obtained by 
dredging in Hauraki Gulf (16 fathoms) by Mr. La Roche, of Auckland. 
In the Dominion Museum, under the name of Siphonalia vdUdxcta Watson, 
are three specimens, exa^ locality not recorded. In colour the Recent 
specimens are a light reddish-brown, and within the aperture in young 
individuals pale piu. The operculum is oval, ^rather pointed at the ends. 
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and the nuole.us u])iral. A fossil 8])erimeii is chosen for the type on account 
of the large series available. 

I name this handsome species after my friend Dr. P. Marshall. 


• Erato. 

Erato neozeianica Sut. (Plete 10, 6g. 4.) 

E. neozelantvfi Sut., N,Z. GeoL Surv. Pal, Bull, No, 5, pt. 1, p. 12, 
pi. iii, figs. 6, 7. 

The holotype was collected by Marshall in the Target Gully shell-bed, 
Oaiuaru, and presenteil to the Otago University Museum. Another speci- 
men is now recorded from the sandy clays in the bed of the Awamoa 
Stream, near Oamaru. It is rather smaller than the type : length, 11 mm. ; 
width, 7 mm. It lias also been found to occur in the railway ballast-pit 
near to the Okehu Station (a single specimen length, 12 mm. ; width, 
7 mm.). This horizon appears to be a little above the Rotelh bed of Park 
as cx]>0S4»d in the coastal cliff at the boat-sheds, Nukumaru. The species 
would appear to be rare, but has a fairly wide distribution. 

In the Suter collection are two small specimens labelled “ E. neozelanicn, 
‘ paratype,’ Target (lully shell-bed, Oamaru.'' They are pygmies compared 
with the typical form. One specimen is certainly fully adult. They appear 
to me to be quite distinct from neozeianica, and 1 treat them as an 
undeseribed st^ecies. 

Erato senectus n. sp. (Plate 10, figs. 5, 6.) 

Shell small, pyriform, without sculpture, spire about three whorls, short 
with blunt apex, coated with enamel, sutures lightly indicated, last whorl 
large, almost uniformly curved to the short beak, outer Up broad and 
rounded, exteriorly forming a ridge, on anterior area a few tceth-plications 
passing across it, its lower surface crossed by ten to a dozen stout teeth. 
Aperture narrow, obUque, almost uniform in width ; columella a little 
excavated anteriorly, with three or four small [dications, and a few oi 
numerous denticles above. 

Length, 4-5 mm. ; wddth, 3*25 mm. 

Locality, Target Gully shell-bed, Oamaru. Collected by Dr. MarshaU. 

Type in the Wanganui Museum, Suter collection. 

Differs from N, neozeianica Sut. in its much smaUer size, less nari;owly 
produced anteriorly, and the outer lip heavier and more strongly plicated. 
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The SinUhtolariidae. 

By J. Marwick, M.A., N.Z. Geological Survey. 

[Keadf by permisHon cf the Director of the N.Z, Qedogiral Survey, before the Wellington 
Philosophical Society, 9th August, 1922 : received by Editor, Slsl December, 1922 : 
issued separately, Sth June, 192i 1 

Plates 11-15. 


Family STRUTHIOLARIIDAE Fischer, 1884. 


PART I.--GENERIC CLASSIFICATION. 


In his invaluable Esaais de Palioconchologie cotnparie, Cossmann (1904, 
p. 106) tabulates the family as follows : — 


Genus. 

Strulhiblaria. 

Beak short, adjacent to the 
basal sinuosity. 


Hubgenus. 

StnUhtolaria, 

Coliimellar margin thin and 
wide. 


Pfhcarta. 

Thick layer of enamel on 'the 
spire. 


Section. 
Struthtilarta. 
lip bisinuous. 

StruthioUmopeia 
lip unknown. 

Pelicaria. 

Sutural excavation. 


In addition there \h Struthiolarella Stoinmanii and Wilckens, separated 
as a subgenus in 1908. 

Zemtra H. and A. Adams was placed in the family by Hedley (1899, 
}). 118) because of the curved columella and the presence of a spur pn the 
outer lip, but the nature of the latter is quite different from that of the 
projection on the lip of IStruthtolana. The little spur on the lip of Zermra 
owes its origin to the spiral channel on the anterior portion of the body- 
whorl, as in Ancilla and Paeudoliva ; but in Stnithiolaria there is no spiral 
channel, the two projections on the outer lip not being dependent on the 
spiral sculpture. In addition the opercula are different, so it does not seem 
advisable to include this genus in the Struthiolariidae. 


Struthiolariopsis Wiickens. 1904. 

Genotype : Fuatta ferrieri Philippi. 

The value and systematic position of this geniLs are by no means 
established. It was placed in this family because of the strong spirals on 
the base, thus xesembUng the South 
American members. Cossmann 
rightly considered the creation of 
the genus on the material available 
“ premature,” as the aperture was 
unknown. The excellent figure 
(Wilckens, 1904, pi. 18, fig. 5), 
however, shows that the course of 
the growth-lines of the outer lip 
is tl^ same as that of Bahphoa, 
which has many Tertiary repre- 
sentatives in New Zealand. Other 
features of agreement are the 
concave shoulder, witii fine spirals, much stronger spirals below, and the 
presence of axial sculpture. A figure of the New Zealand Belophoa 

0— Trans. 



Fia. 1. -a. Struthiolariopsis fen.ni (Phil.). 
(After Wilckens.) 

6. Bdopkos sulcata (Hutton). 
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of. sulcata (Hutton) in ^ivcn (text-fig. lb) for comparuun with the type of 
Struthiolariopsis, The chief differences observable are the longer axials 
and the higher whorls of the former. 

Another species attributed to this genus is Struthiolariopsis similis 
Wilckeus (1922, p. 17), fnmi the Uppr Senonian of Amuri Bluff, New 
Zealand ; but unfortunately this shell does not in any \^ay improve the 
position. Wilckens was not sure whether there was 
an anterior canal, but the aperture of the type and 
only specimen has now to some extent been cleared 
of the hard matrix (sec text-fig. 2). The colunieUa 
is quite straight, and, where broken, the canal shows 
little taper, so it was originally much longer. This, 
with the strong biangulation of the body- whorl, the 
nodules on the shoulder-angle, the course of the 
growth-lines, and the di 8 i) 08 ition of the spiral 
ornamentation, indicates generic, ^lerhaps even 
Siruthumnnp'ii'i'' agrc'cment with Tudicula aUa Wilckens, 

WilckeiiH (hololypp). figurt'd by him on the same plate, and occurring 
at the same locality. 

Struthiolariopsis shouhl therefore lx* removed from the Struthiolariidae 
and put near Belophos. The lattcv genus was placed by Cossinann (19()1, 
p. 37) in the Buccinidae, but its shap, a^ierture, and ornamentation show 
relathms with Pseudotoma, the only diffenmee being the deeper anterior 
notch of the canal. 



Fio. 2. 


The shells hitherto classed under Struthiolaria sensu lato present a 
considerable diversity of appearance, and several well-defined divisions 
can be made 

1. Monalaria n. g. Outer lip Mith broad HinuH above sweeping round to a convex wing 

below, columella straight. 

(f. Whorls convex, seulptuio of equal strong sfAoed spiral cords. Ex. ef. 
S. liraia Tate. 

b. Whorls with <*urved axials, orosned by spaced spiral cords. Ex. S. minor 

Marshall. 

c. Early whorls as in 6, later whorls with fine regular spiral striae, and 

axials abbreviated to sharp tubercles. Ex. 8. concinna Sutor. 

2. Sti uthiolareUa Steinmann and Wilckens. Outer lip as in 1, columella slightly bent 

in youth, curvature increasing with age ; whorls subanglod, early sculpture of 
curved axials, later abbreviated to rounded tubercles, fine spirals above, strong 
cinguli below. Ex. S. amcghtnoi you Ihering. 

3. Struthiolaria Jjamarok. Outer lip bisinuoiis, columella bent well to right. 

а. Wliorls angled, often tuberculate, sculpture of fine spiral lirae. Ex. S, papu- 

losa (Slartyn). 

б. An enormous* development of callus on inner lip, otherwise as a. 

Ex. S. callosa n. sp. 

r. Spire-whorls bicarinate or tricarinatc, body-whorl with four principal 
spiral cinguli and several weaker ones below, cinguli sometimes 
moniliform. Ex. S. vermis Martyn. 

4. Tylospira Harris. Outer lip bisinuous, columella well bent, lightly oaUonsed at an 

early stage, but continuing to grow forward so that no sculpture is formed on the 
body-whorl. Ex. B, scutulatum Martyn. 

The four main divisions, based on the formation of the aperture, are 
here given generic rank, and that these gimera have sprung from a common 
stock appears on a study of their ornamentation. 

Grabau (1902) was the first to apply the theory of recapitulation to the 
development of gasteropod sculpture, notably for Fusua (1904). Additional 
groups have been worked out by Miss McDonald, Dr. Trueman (1921), and 
others. 
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The following is an attc^mpt to discover the ])liylogeny of the family by 
following the ontogeny of some characteristic species. 

Well-preserved examples of the Recent and Pliocene IS. papulosa and 
S. vermis show, in most cases, a small almost piano rbid aiK*x of one or 
two smooth volutions. This has always been considered as the proto- 
conch ; but a surprising condition was n^vealed by some 8ix»cimena of 
N. vermis from the Wanganuian Pliocene. In these the protoconcli is a 
smooth, bulbous, capulifonu structure, with its long axis at right angles 
to that of the shell (a particularly largo and projecting example is figured 
in text-fig. 3, a c). That this is the true protoconch is shown by the 



Fio. 3. ProicKJonch of Slruthtoiana ivnniit, x C. 


appearance of the same feature on specimens of S, conwa n. sp. irom the 
Pliocene of the Ngaruroro River. In withdrawing from the embryonic 
shell the animal constructs numerous septa, so that, the hollow bulb being 
easily broken off, a planorbid apex is the ri^sult. It is probable that 
this type of protoconch prevails throughout the genus, for the smooth 
planorbid tip, generally seen in all well-preserved shells, is followed by a 
convex, striated conch-wliorl similar to that following the deviated pn)to- 
coneli of the examples eiU^d al)ove. 

1. Genus Monalaria n. g. 

Genotype : Struthiolaria tuhercfdata conrinna Suter. 

(a.) S. lirata Tate. The first volution ot the conch in all sjiecics of 
New Zealand Struthiolariidae is a convex whorl wjth about six regular 
spiral threads separated by interspaces of sliglitly 
greater width, and, as far as seen, all starting at 
practically the same time. This indieaU»8 that the 
primitive type from which the various sjvcies are 
descended was a round-whorled shell with strong 
regular-spaced spirals, a condition well represented 
by Struihiola/ria lirata Tate from the Gii)psland 
Lakes (Tato, 1889, p. 169, pi. x, fig. 11). (See 
text-fig. 4.) 

The figure shows that this species has a straight 
columella, and little callus on the inner lip, though 
the outer lip is thickened. That a certain advance 
has been made on the primitive type is indicated 
by Tate's description of secondary spirals in the interspaces of the 
body-whorl. The growth-linos are stated to be “ sigmoidal,” which 
fl* 



Fio. 4*. 


“ Struthiolaria ” lirata 
Tate. 

(After Tate’s figure.) 
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suggests agreement'*' 'with Monalana n. g. (see below) rather than with 
Struthwlana, 

(6.) M, minor (Marshall). The only apex seen is tectiform, consisting 
of about two smooth rounded whorls, the top one small and depressed ; 
the nucleus, however, is broken off. The first conch-whorl is convex and 
has eight spirals appearing simultaneously, but the shell is somewhat 
weathered at this point. Later the whorl becomes subangled and short, 
curved axial ribs appear on the upper part of the whorl, not reaching the 
suture below, while the spirals increase in number. The body-whorl is 
weakly biangulate, the lower keel having two more prominent cords, the 
upper of which is moniliform. The outer lip is refiexed and thickened with 
a broad sinus above, sweeping forward to a prominent rounded wing 
opposite the lower keel, and then retreating in a shallow sinus to the 
columella. No specimen showing a complete aperture has yet been found, 
but, while the columella is twisted, it does not appear to have been bent 
inwards at the base. (See Plate 11, figs. 5, 6, 7.) 

(c.) M. concinna (Suter). The first two conch-whorls are the typical 
convex spirally-striat^ ones common to the apices of the family, and the 
next two show a fine development of the curved axial ribs cros^ by the 
primary spirals with secondaries appearing in the interstices ; that is 
stage (6) as t 3 rpified by M, minor. 



Fio. 5 . — Apex of Mondtarta ranctnva (Suter). x 3 . 

On succeeding whorls the axials are much abbreviated, forming strong 
sharp tubercles on a well-developed shoulder-angle. The body-whorl has, 
in addition, a double lower keel armed with more closely set tubercles, 
while the spirals have become numerous fine regular threads. The columella 
is straight and comparatively little calloused, while the contour of the outer 
lip is exactly the same as that of S. minor — t.a.. it is unisinuous. 

2. Genus Struthiolarblla Steinmann and Wilckens, 1908. 

Genotype ; Siruthiola/na ameghinoi von Ihering. 

This group was separated from Struthiaiaria as a subgenus (Steinmann 
and Wilckens, 1908, p. 53) for the reception of the South American species, 
on the grounds that they differed from the typical New Zealand shells as 
foOows : (1) ** On the older whorls spiral sculpture does not predominate, 
but axial ribs, which are, it is true, crossed by fine spirals ” ; (2) ** there 
is no continuous spiral angle form^ on the upper part of the whorls.” 
Other important features justify the separation. Ortmann's figure of 
8. omata (1901, pi. 33, fig. 12ei), reproduced below (text-fig. 6, a), shows c<xi^ 
vex whorls with the curved axial ribs crossed by spirals as in Afonolofid, 

* A new genus seems to ke required for 8, lireUa becanse of the different sonli ture 

from Monakuria. 
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while on the base are two strong spiral cords. Other and more developed 
species of the group show the axiaU abbreviated to rounded tubercles with 
many strong spirals below. The columella is in most cases only slightly 
bent ; but in S. nordensigoldi Wilckens the curvature is marked, and the 
callus is well developed, showing that a gerontic stage has been reached. 
In all cases the outer lip has the same contour as that of Morudaria — 
there is one prominent sinuosity. 

The development of strong spirals on the base shows that this group 
branched o£E from Monalaria sensu lato before the development of such as 
M. concinna, but it may have come through M. minor. The age of these 
two species cannot definitely be placed on the European time-scale, the 
probabilities are that the latter is about Palaeocenc and the former Oligocene. 
The curvature of the columella and the spread of the yallus in mature 



Flo. 6. — a, 6. Struthiolardla ornata (Howerby). (After Ortmann.) 
c. S. ameghinoi von Ihenng. (After Ortmann.) 
df f. S. nordenskjMi Wilokeni. (After Wilokens.) 


individuals — see Steinmann and Wilckens, 1908, figures of S. atneghinoi, 
pi. 6, fig. 7, and S. nordenskjoldi Wilckens, 1911, pi. 1, figs. 26, a, ft- 
in addition to the strong basal spirals, justify the generic separation of 
Struthiolardla from MoncAaria^ while the contour of the outer lip and the 
ornamentation separate it from Struthiolaria. 

Wilckens later (1922, p. 17) tentatively sug- 
gested that S. nofdenskjoldi was wrongly 
classed with 8. ameghimi^ and was more 
closely related to Conchothyra parasitica. The 
writer does not agree with this, and considers 
S. nordensigoldi to bo a gerontic development 
of Struthiolardla. 

Under SifuihiolareUa, Steinmann and 
Wilckens included Tylospira coronala (Tate) 
from the Ixiwcr Tertiary of Victoria, and the 
living Struihiolafia mirahilis Smith from Ker- 
guelen Land, not granting generic recognition 


(Smith). 

Peliearia (t.e., Tylospira). 

Though the apertural callus is lacking, <8. mirabiUs certaidy w similar 
to S. omeghinoi^ and is perhaps lightly associated with StrutkiolarelUi ; but 


to Tfflo^ra as based on B. sculuUUum. 
Previously Tate (1889, p. 170) had included 
the Kerguelen shell with T. coronata and 
T. seutukUa in his interpretation of the genus 


Fio. 7. 

StruthiolareUa mirabilis 
(After Tryon.) 
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the case for the iiielubion of T, coronata is nut ho good, because it involves 
the separation of that species from 1\ scutuhila and T. olathrata. 

It is necessary, before going further, tu determine what relative import- 
ance should be eonceded to the various shell-characters. Roughly, the 
order of importance may be stated as first, the formation of the a])erture ; 
second, the ornamentation ; third, the disposition of the callus. (The 
protoconch is, of course, very important in classification, hut the material 
available does not allow of its use in the present case.) Naturally, the rule 
cannot be applied absolutely, because a small difference in the aperture 
might not carry the same weight as a considerable difference in sculpture ; 
also, tlie possibility of jiarallelism and convergence must be taken into 
account. Still, there is a broad relative value attache«l to the features 
mention(‘d. 


Kio. K. — a. Tylo/ipirn mronata (Tntc). (After Tate.) 

6. Tylmpira Mcvtvlata (Murtyn). 

As mgards the generic ]H)silion of coronata^ an examination of actual 
siH'cimens sliows that it cannot be separaUMl generically from 7\ scutulatOy 
the type of Tylospira. Both species have a bisinuous outer lip which is 
not re flexed in the adult. In late youth this lip acquires a shining callus 
which, continuing across the suture, ascends the wall of the preceding whorl. 
Unlike Strut hiolaria, growth continues for a considerable time after the 
formation of this callus, so that no onianieutation except growth-lines and 
a few obsolete spirals is developed on the body-whorls. If Steinmanii 
and Wilckeiis were convot in classing T, coronata as Struthiolarellay then 
T. sctttulata would also have to be included, and Tylospira would supersede 
Struihiolarelln. The fonner genus, however, has a bisinuous outer lip, wliile 
the latter has a unisinuous one, so that the two generic terms should stand, 
Tylospira for the Australian and Strnthiolnrella for the South American 
8])ecies. 

3. Qenus Struthiolaria Lamarck, 1812. 

Genotype : Buccinum papulosum Martyn. 

(d.) S. papulosa Group. 

The apex consists of about two smooth whorls, the first planorbid ; but, 
as pointed out above, these may not represent the true protoconch. 

The first conch-volution of the type species is the usual convex one with 
five or six spirals. Three finer exogeneous spirals (Grabau, 1902) then 
appear, while at the posterior primary spiral the whorl shows a slight 
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angulation that gradually becomes stronger and bears nodules formed by 
the intersection of th(‘ growth-lines. On later whorls these nodules become 
more prominent and farther apart, finally developing into prominent tubercles, 
and numerous secondary eiidogeneous spirals app(‘ar Tin* stage of curved 
axial ribs so characteristic of Monalana is not represented, so this is pro- 
bably a case ot lipopalingenesis, or the dropping of an ancc^stral stage in 
the ontogeny of a specializeil group (Grabaii, 1904, ]>. 3; Trueman, 1922, 
p. 141). 

About the third conch-whorl of *S. fttthspinosa, S. entefa, and some 
others of the group, a faint spiral cingulum ap])ears half-way between the 
shoulder ami the suture. This disappears after one or two volutions, but, 
together with the angled shoulder, it may represent the stage at winch 



Fio. O.— ft. Apex ot Struthwilnria papulosa; x 0. h. Same; X 12. c. StriUhiolaria 

iubspinosa ; a 3. 


diverged the S, vermis group, with its bicarinate spiiv-whorls. This bican- 
nation has practically disappeared from the early whorls of S, papulosa, 
but some specimens have a suggestion of it. 

Traces of the doubh* lower keel of M. voncinna linger in some specimens 
of S, stibspinosa, but in the other Miocene species, such as aS. spinosa, this 
keel is single, while in the Pliocene and Recent S. papulosa it has disappeared, 
leaving only one angulation — z.e., at the shoulder of the body-whorl. 

More profound changes from the Mofwlaria stage are to be seen in the 
curved columella, and the appearance of a second angulation on the outer 
lip, opposite the posterior keel (or shoulder-angle). Indeed, these features 
may indicate that Struthiolaria s. str. did not descend through Aionalana, 
but that the two are independent branches of an earlier oonvcx-whorled 
ancestor. This would mean that the body-whorls of M. condnna and 
S. stibspinosa are parallel developments, but their dose agreement in details 
of sculpture points rather to direct descent of the latter from the former. 
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This refiemblance is so close that Suter granted only varietal rank to 
M. concinm, though why he considered it a variety of H, tul^erculata is 
hard to understand. 

(6.) S, callosa Group. 

At different localities in the rocks of Upper Miocene and perhaps Lower 
Pliocene age then* are several species of Strutkiolaria which have a some- 
what strange appearance. These shells agree with Strutkiolaria s. str. in 
all essential features, but there is a huge development of the rather 
flat pad on the inner lip. This callus-pad surmounts the shoulder, even 
burying the long tubercles, generally reaching the posterior suture, but 
rarely adhering to the whorl above. On the outer part of the base the pad 
protrudes and has a vertical face exteriorly ; but between this knob and 
the anterior beak is a deep smooth channel with only a thin layer of enamel. 
The pad is rounded off somewhat abruptly at its upper junction with the 
outer lip, forming another channel on the shoulder. The outer lip is 
thickened and reflexed, but no more so than in the typical Strutkiolaria. 
In the sutures on the later spire-whorls a layer of enamel is generally 
showing, sometimes ascending to the i*ow of tubt‘rcles on the shoulder (see 
Plate 14). 

At least four species are represented, but they may not form a natural 
group distinct from the S. papulosa group ; for, while S. callosa, apart from 
the callus, agrees closely with S. spinosa, S. arimta appears to W just as 
closely related to S. spinifera. This might mean that the great callus is 
produced by a parallel development of diflEerent species. 

The following table gives a suggested ancestry of the specieii belonging 
to the two foregoing groups :• - 

S, obesa 

S. fortis S. callosa S. armata 

I I 

S. iuberculata 

I 

S, spinosa 6 '. Hpinifera S. calcar 

I _ ; I 

i 

subnpinosa 

I 

M. conchina 
M. minor. 

(c.) S. vermis Group. 

The shells belonging to this group form a well-defined series attaining 
considerable development in the Wanganuian (Pliocene) of New island. 
Only one specimen has been seen from a lower horizon, the Tawhiti series, 
East Cape, which may be of Upper Miocene age. This shell is much 
distorted, but there is no doubt that it belongs to the group, bekg closely 
allied to 8. acuminata n. sp. 

A study of the neanic shell of S. vermis shows that the first conoh- 
volution is re^arly convex, with the usual five or six spirals. On the 
succeeding volutions these become grouped into two cinguli forming a 
biangulation in the spire-whorls, with numerous secondary spiitds (see text- 
fig. 3). On later spire-whorls in some species (ex. S. canalicukUa) a third 
cingulus appears posteriorly. 


S. cingulutu 

I 

S, cinrta 


S. frazeri 

I 

S. papuUtsa 
S. errata 
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S. convexa n. sp. ban rounded whorls throughout, but there are numerous 
fine spirals of secondary and higher orders arranged in groups as obsolete 
cinguli, corresponding to those of related species. It is therefore not so 
primitive a type as at first might appear. 

The characteristic feature of this group is the presence of spiral cinguli 
which make the spire-whorls bicarinate or even tricarinate ; but the cinguli 
are sometimes obsolete, especially on the body. The spirals are occasionally 
nodular or moniliform, but are generally smooth, and there are never axial 
ribs. The aperture differs from most of the 8, papulosa group in having a 
definitely limited inner lip of regular width, while the callus of the outer 
lip is thick and rounded in cross-section. The sinuation of the outer lip 
is shallow, sometimes obsolete, but the posterior edge of the callus generally 
shows its bisinuate character, which, with the curved columella, indicates 
a relationship closer to Siruiholaria s. str. than to any of the other groups. 
If a sectional or subgeneric name is required it will be Pelicaria Gray, 
1857, with Biwcinum vermis Martyn as type (see remarks below under 
Tylospira), 

As already pointed out, the bicarinate spire is foreshadowed in the third 
conch-volution of 8 , subspinosa and 8 . cinda. 

The canaliculate suture of such species as 8. canaliculata, fossa, and 
8, zelandiae must be considered as a gerontic feature parallelling a similar 
development in Tylospira coronaJta (Tate). 

It is possible that exception may be taken to the specific recognition 
of some of the forms described below. No subspecific, mutational, or 
varietal divisions are used in this paper ; but it must be understood that 
the relations between some of the species in a group are much closer than 
those between others. After all, a species is a purely artificial division, 
and in palaeontology especially a grading is found between different forms, 
so that in a good series one can trace the gradual change which produces 
what is commonly termed a ** new species.” The placing of the specific 
boundary must always be a difficulty, and the better the collection the 
harder it is to decide ; but that two different shells can be connected by a 
series is no reason why the extremes should not be separated specifically, 
especially if the change goes on throughout a considerable lapse of time. 

Although the arrangement proposed in this paper is by no means final, 
it will be of much more use to the stratigrapher than the previous one. 

4. Genus Tylospira Harris, 1897. 

Genot}rpe : Buocinum scutuUUum Martyn. 

Pelicaria was proposed by Gray (1857, p. 97), who gave as the single 
example, and therefore the genotype, 8, vemis, for shells with a callus 
spreading over the body. The division was recognized sectionally by Tryon 
(1885, p. 134) and subgenerically by Fischer (1887, p. 677), but these authors 
cited B. scutulatum Martyn as an example, and did not mention 8 . vemis, 
Harris (1897, p. 218) noticed the anomaly, and thought 8 vemis to be a 
misprint for 8 . vermis (Martyn). Consequently Pelicaria became synonymous 
with 8truthiolariaf so he proposed Tylospira with genotype B. scutulatum 
Martyn for the calloused species. This proceeding was not approved by 
Cossmann (1904, p. 106), who argued that Gray, “ who knew perfectly well 
8, vermis and B, scutulatum” would not have created a new genus for the 
former, which is nearer to the true Struthiolaria than is the latter. 

In support of this he states that ‘‘ all authors (Tyron, Zittel, Fischer) 
have admitted, till now, 8. scutulata as the type of Pelicaria,” The latter 
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argument does not apply, for the mere citing of an example by subsequent 
writers is not a legal fixation of a genotype (.fukes-Browne, 1909, p. 238), 
which, in any case, must be one of the original spi*eies given by the author. 
The only way, therefore, in which Felicana can be acce|)ted for tliis group 
is to prove that S. vernis is synonymous with B. scntnlntam. 

This synonymity appears to be unlikely ; for if Gray was “ familiar 
w ith both B, vermis and B. sciitulatum,'’ and intended it for the latter, why 
( 1 ) did ho propose a new specific name for it ? w'hy (2) did he use a name so 
likely to be confused with vermis f what (3) is the derivation and meaning 
of vernis ? It does not appear to be a Latin w^ord. 

On the other hand, S. vermis does not ]X)ssess a spreading callus, as 
stated by Gray, but has a more limited one than Strnthiolaria s. str., so 
it scorns likely that he was handling a si^ccimen of T. scutulata w'rongly 
identified as S. vernus. This, however, cannot alter the fact that thi* 
only example cit(‘d by the author of Pelicana, and therefore the type of 
that genus, is vermis. This is confirmed by at least one of tin* figun*s 
that he cited. The original reads, “ P. vernis, t 5, f 3, t 91, f 6 : Adams, 
Gen. MoU. t 27, f 7.’' The forinc*r reference is to Ftyures of Molluscous 
Animals, by Maria E. Gray (1850-54), a work which unfortunately was 
not available for this revision. The figure riderred to in Adams’s work is 
labelled “ StnUhiolaria vennis,"' and is a copy of Kieuer’s figure of that 
8|)eciea ; vernis is therefore a misprint for vermis, and Pelicaria is synony- 
mous with Struthiolaria, as Harris stated. Tylospira must be used for the 
group of calloused shells typified by Buccinum scutulatum Martyn, and 
including the fossils T. coronata (Tate) and T. vlathrata (Tate), (^e text- 
fig. 8 and nnuarks above under Btruthiolarella.) 

Both Tryon and (Wsinann give only New' Zt^aland as the locality for 
T. scutulata, and con.sequently cite Pelicana ( - Tylospira) as a New 
Zt'aland genus. This is not correct. T. scutulata is a New^ South Wales 
shell (Tat<‘, 1889, p. 170), and does not occur in this country, so that 
the genus Tylospira must be considered as exclusively Australian. The 
])eculiar formation of the body-whorl by continuetl grow'th of the outer- 
lip callus, as well as the arched coluirella and sharp beak, justify generic 
distinction from Struthiolaria. 

Phylogeny of the Family. 

From the foregoing it will be seen that all the members of this family 
have descended from a convex-whorled ancestor with fairly strong, spaced 
spirals, probably of Cndaceous age. “ Struthiolaria ” lirata Tate, W'hich has 
bt'en cited above as an example, is probably far in advance of the primitive 
form, but gives a general idea of what its app(*aranc<* must have been. 

In the next stage, that illustrated by M. minor, there are strong 
axial ribs which curve forward anteriorly, following the shape of the 
outer lip. This species presents a remarkable similarity to the young 
uncalloused stage of the Upper Benonian Puqnellus marshalli Trechmann 
(1917, p. 302, pi. xix, figs. 1-4), which Wilckens (1922, p. 14) con- 
siders conspeific with Conchothyra parasitica Hutton. The speimen of 
P. marshalli figured below (text-fig. 10), a pratyp, shows by growth-lines 
that the contour of the outer lip of early stages was almost identical with 
that of MonuUma, the wing being a little narrower (see text-fig. 10). 
The other features also correspnd, for the columella is straight, and the 
ornamentation consists of axially-elongated tubercles on the shoulder and 
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two weak cioguli below, fine spirals covering the whole surface. Later 
in life the shell is heavily calloused (C. •parasitica is completely covered), the 
wing IS more prominent, and the columella curved. This condition sho^^a 
that a geruiilic stage has been reached, 
so that it is unlikely that Momlaria 
is a direct descendant of Cotichothyra. 

The ontogeny shows, rather, that both 
had a common origin, but that Cow- 
chothyra became much more special- 
ized and soon died out, while the 
Alonalana stock persisted. 

The next development was a 
shortening of the axial ribs into 
tubercles, accompanied by evolution 
of the spiral sculpture along two different lines— (1) fine c^qual spiral lirae 
on a bicarinate body, (2) strong cords below a tubercled shoulder. 

The fornier retains the straight columella and is the typical Momlaria 
(in wliich the pn^vious stage is here incluiled genencally) ; but in the 
latter, Strut hwlarella, the columella becomes curved, and a considerable 
callus forms in sons* spcj’ies. 

In Sinit/nolaria s. str., which seems to dale from the early Mioctuie 
or late Oligoceiie, there is a change in the outer lip, which liecomes 
bisinuouH, th<* coluinellu is well curved, and the callus gem^rally well 
develo[)ed. Sometimes it is enormously so, but these liighly specialiaid 
forms did not last long. The history of the S. vermis group is somewhat 
uncertain ; the apertural characters are the same as those of Sintthiolaria 
8. str. (i.c., the S. papulosa group), but the. ornamentation is of a very 
different iiatun^ and in the course of its development shows none of the 
preceding stages except the first convex one. The appearance, of a some- 
what similar bicarination is, however, seen in young whorls of some of the 
Mioevne Struthwlaria s. str., so it is possible that the S, vermis group 
diverged during early Miocene or late Oligocene times. As its appearance 
befon* the Pliocene is very brief, it is possible that the divergence was 
caused by isolation, which ended towanls the close of the Miocene. 

Tylospira^ with its much -curved columella and {leculiar callus, is 
evidently an advanced genus. The bisinuous outer lip would seem to 
connect it with Struthwlaria^ though its early appearance in the Tertiary 
shows that it is not descended from that group. Perhaps both sprang 
from an earlier common ancestor, slightly in advance of Momlaria, 
A study of the ontogeny of the Australian si)ecies might throw’ some light 
on this point. 



Fm. 10. 

Cont'holhyra mar^halli Trec'hmaiin (juv.); 
Sc‘l>\;yn KnpidH. ('umisiro with Mona- 
laria minot (Plate JI, iigo. 5, 0, 7). 


An analysis of the published lists of New Zealand Tertiary Mollusca, 
with a view to finding the strati graphical range of the diffenmt 8p(»cies, 
gives a result quite disheartening to the stratigrapher. According to these 
lists, many species range from the bottom to the top of Oamaruian, and 
even into Wanganuian and Recent times. As accurate correlations with 
European stages or even systems cannot yet be made, such ivsiilts arc 
liable to force all New Zealand Tertiarj^ .strata into one horizon. There 
is already a tendency in tliis direction, for several geologists have put the 
whole of the Oamaruian into the Miocene. 
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The position is by no means so confused as the fossil-lists would show, 
but it is a difficult matter to supply an absolute proof, especially as the 
evidence is largely negative. It is impossible, for instance, to take all 
the records of S, papulosa, and to establish the correctness or incorrect- 
ness of each identi&ation. But since, in the exte^nsive collections examined 
from many localities during the course of this revision, a very definite 
sequence of species was. ob^rved, it is a fair inference that such strati- 
graphical limits prevail throughout the countr}\ 

Previous to the appearance of Suter’s bulletins the identification of 
Tertiary MoIIusca from Hutton’s catalogue was pure guesswork, and the 
greatest credit must be given to Mr. Suter for the improvement he effected 
in the status of New Zealand Tertiary palaeontology. It must, however, 
be recognized that, owing to the great amount of ground covered, many 
of his specific usages were applied too widely, while in some cases, through 
bad materia], altogether wrong identifications were made. 

The table giving stratigraphical ranges of species of Struthiolaria on 
page 172 is therefore based on identifications made during the course of 
this revision only, and, except where correlations of South Island Pliocene 
localities are concerned, is claimed to give fairly accurately the strati- 
graphical limits of the different species. 

For valuable help in the preparation of this paper by the loan of 
specimens, Ac,, my thanks are due to the following ; Miss M. K. Mestayer, 
Dr. J. Henderson, Professor B. Speight, Messrs. H. J. Finlay, the late 
R. Murdoch, and W. R. B. Oliver ; also to Mr. P. G. Morgan, IKrector of 
the Geological Survey, for his permission to publish. 

PART II.— SPECIFIC CLASSIFICATION. 

I. Genus Monalarta n. g. 

Genotype : Struthiolaria tuherculata subsp. concinna Suter, 1917. 

Shell somewhat small, ovate, umbilicus closed in the adult, coneh- 
whorls at first spirally lirate, later with curved axial ribs, and finally 
keeled and tuberculate ; outer lip reflexed, thickened, concave above, 
then produced in a sweeping curve into a broad rounded wing opposite 
the lower keel, columella straiglit, a|3erture produced into a short widely- 
open canal. 

This genus differs from Struthiolaria in the contour of the outer lip, 
and the presence of a straight columella. 

Monalaria concinna (Suter), 1917. (Plate 11, figs. 1, 2, 3.) 

1917. StnUkiokiria tuberculata Hutton subsp. conctnna Suter, A'.Z. Oeof, Surv, 
PftL Bull, No, 6, p. 9, pi. ii, fig. 0. 

Shell rather small; ovate ; spire broad, gradate, a little over half the 
height of aperture ; whorls 6, later ones strongly shouldered ; sculpture, 
first 2 conoh-whorls convex, with 6 strong but narrow spiral ridges mth 
wide interspaces, on third whorl they are reticulated by curved axials 
slightly stronger and wider apart than spirals, 3 posterior spirals much fimer 
than other 6 ; fourth whorl strongly angled with wide snoulder, a fairly 
strong spiral thread on angle, 3 above and 2 below of equal strength, and, 
between tiiese, 2 finer spirals with wide interstices in aU oases ; there are 
18 strong rounded aziab which commence a short distance from suture 
and are arched, anterior end being riightly in advance, they are not so 
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strongly curved as axiuls of earlier whorl, but are much more prominent ; 
on the ])enultimate uhoil s^aralH are same as l»e{ore, but axiuls have rather 
the appearance of tubercles on angle of shoulder ; body-whorl is spiralled 
by fine legular threads with wider interstices, the row of tubercles seen on 
the penultimate whorl continues with unabated strength, and below this 
is a double keel consisting of 2 rows of low tubercles which do not corre- 
spond to those of shoulder nor with each other ; suture impressed ; a})erture 
inclined, ovate with u short truncated canal below ; outer lip reflexed, 
thickened, concave ubovts but uell |)ruduced at lower keel, retreating 
somewhat rapidly in a shallow sinus to anterior canal ; inner lip very 
moderately calloused ; columella straight, ending in a short beak. 

Holotyp(‘ in the collection of New Zt^aland tleological Survey. 

Height, 31 mm. ; diameter, 23 mm. 

Localities. Waihao greensands (holotype, J. A. Thomson); 176, 933, 
Black Point, Waitaki Valley; 164, greensands above coal-beds, Kakahu ; 
487, abovf‘ coal-beds, Ngapara ; 27, roof of upper coal-seam, Ten mile 
Creek, north of Crey River. 

The liwt two identifications are ha.sed on casts, and so may be of shells 
slightly different from concinna^ but as far as can be s(*en they are specifically 
identical. It will be observed that the beds at all these localities arc of a 
uniformly low horizon, so that this sjs‘cies will be of great value for zoning 
purposes because of its wide (.listribution. 

For the subspecific relationship with Htruthiohria tuherculata nothing 
can b<* put forward as evidence. The shells are far apart ; indeed, the 
apitures are so different that the distinction is of generic imjiortance. 

S(*veral specimens show an earlier lip, after the formation of which the 
animal continued building its shell in the usual way. One such lip on the 
holotype is a complete whorl behind the present ajierture, while a specimen 
froni Black Point has a quite complete t^hickened lip one-third of a turn 
behind the final one. 

Suter (1917, p, 9) mentions the cast of another specimen showing a 
fourth row of nodules, and concludes therefrom that S. tuberculata may 
have two, three, or four keels. This quite ignores other and much more 
imixirtant chaiactei*s, for the cast with the four nodules is that of a 
Galeodea cf. senex (Hutton). 

Monalaria minor (Marshall). (Plate 11, figs. B, 6, 7.) 

1U17. Siruthiolana minor Marshall, Trans. JyiM., vol. 49, p. 461, pi. 34, 
tias. 12. 13. 

Localities. - Wangaloa (type) ; Boulder Hill, near Dunedin (H. E. Fyfe). 

The exact horizon with reference to the European time-scale has not 
yet been W’orked out, but it is pn>bably lowest Tertiary. (For description 
of the scul})ture, see above, p. 164.) 

2. Genus Strutiiiolaria Lamarck, 1812. 

Genotype : Bnccinum papillosum Martyn. 

Shell ovate, umbilicus closed in adults; spire about same height as 
aperture which is oval, with slight posterior channel and very short trun- 
cate(l anterior canal ; columella bent to right, ending in a beak ; outer 
Kp bisiuuous, reflexed and thickened ; inner lip with well-developed callus ; 
protoconch probably bulbous, at right angles to axis, but generally destroyed, 
leaving a smooth planorbid ajicx. 
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In previous descriptions Struthiolaria has always been described as 
imperforate. A section of the columella, however, shows that it is hollow, 
and therefore the genus must be considered as uiubilicate, but witli the 
umbilicus closed in adults by the callus of the inner lij>. 

(a.) jlS. papulosa Group. 

Struthiolaria subspinosa n. sp. (Plate 11, figs. 4, 9, 10.) 

Shell of moderate size, ovate, with gradate spire about equal in 
height to aperture ; whorls 8, including protoconch, sharply angled above 
middle, with a somewhat flat shoulder, whorls immediately after proto* 
conch convex, body-whorl bicarinate, concave between shoulder and lower 
keel, base very rapidly contracted ; apex conoidal, of 2 smooth whorls, 
nucleus minute, planorbid ; sculpture, angle of shoulder furnished with 
small sharply-pointed laterally-elongated tub<‘n‘les, 14-20 on body-whorl, 
18-25 on the penultimate', and about 30 on ea(*h spire-volution ; keel of 
lx)dy-whorl obsoletely nodular, and bast' often with weak cinguli, of which 
the one nearest keel is sometimes stronger, giving the shell the suggestion 
of a double keel ; the whole surface covered with fine, sharj), spiral thrt'ads, 
with wide interstices, 8 on first two convex whorls, 10 on third, the sixth 
thread from top being monilifonn and marking the subangled shoulder, 
7 above the finely-tuberculated shoulder of fourth whorl and 9 below, 
9 above and 10 below on fifth, 10 above and 17 below on penultimate, the 
growth-lines very fine ; on early whorls a strong spiral cord midway between 
angle and anterior suture, making whorl bicarinate ; suture linear, not 
impressed ; aperture ovate, angled above, j^roduced bt»low into very short 
canal ; outer lip reflexed, thickened, wedge-shaped in cross-section, sinuous, 
not greatly produced at shoulder, more so opjwsite lower keel ; inner lip 
with moderate* regular callus, barely surmounting ket'l, and little wider 
than outer lip ; columella concave, bent to right below, ending in beak. 

Type in collection of the New Zealand Geological Survey. 

Height, 40 mm. ; diameter, 27*5 iiim. 

Localities. 165, White Rock River, Pareora (type); 170, Awamoa ; 
476, Mount Harris ; 458, Lower Gorge, Pareora ; 44, Brewery Creek, 

Mokihinui River ; 677, Pareora beds, Kakaliu ; Target Gully shell-bed, 
Oamaru ; Pukeuri, Oamaru ; Hurupi C^eek, Palliser Bay (.1. A. Thomson), 
(two incomplete specimens) ; shell-bed above upper limestone, junction of 
l^orter and Thomas Rivers, Trelissick Basin (J. A. Thomson) ; 952, Target 
Gully ; Waikaia (H. J. Finlay). 

flewarifes.— This is the commonest and most widely spread Struthiolaria 
in the Tertiary. The specimens from higher horizons seem to have a 
smooth lower keel on the body-whorl. 

Poor specimens and casts from the following localities resemble this 
species, but certain identification cannot be made : 98, brown sandstone, 
Whangaroa Harbour ; 70, Akuaku, East Cape district ; 649, Pa])aroa 
Rapids ; 919, mudstone below upper limestone, Awakino Valley ; 1043, 
grit band, McGovern’s Stream, Ohura ; 1048, Okahukura tunnel. 

Distinguished from S. spinosa by the more numerous and finer spines, 
and the narrow callus of the inner lip. The description was compiled from 
paratyi^es as well as from the holotype, which is somewhat w<»rn on the 
spire. 

Many of the Target Gully specimens have an appearance somewhat 
difierent from the typical S. subspinosa. They have very small low 
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tubercles, are of a slender shape and small size, and have a sloping shoulder. 
It is quite possible that they can be separated as a distinct species. (See 
Plate 11, fig. 10.) 

Stnithiolaria calcar Hutton. (Plate 11, figs. 8, 11, IS.) 

1873. SinUhiolaria cincta var. 0 Hutton, Cal. Tert. MoU., p. 11. 

1886. SinUhiolaria calcar Hutton, Trans, S.Z. Insl., vol. 18, p. 335. 

1887. SlnUhidlaria calcar Hutton, Proc. Linn, Soc, N.S.W., ser. 2, vol. 1. p. 216. 

1914. Struthidlaria calcar Hutton : Huter, y,Z, Oeul, Surv, Pal, Bull. No. 2, 

p. 17. pi. 1, % 8. 

Localities. — Shell-bed, Ardgowau, Oamaru (H. J. Finlay); Ashburton 
River, Canterbury (11. J. Finlay) ; Tengawai Cliffs, South Canterbury 
(Canterbury Museum). 

Hutton gives as the original locality Oamaru ’’ ; and, although the 
horizon cannot be stated definitely, it was probably Awamoan. Mr. Finlay 
has some fine specimens from the Ardgowan shell-bed and from the 
Ashburton River. 

In all respects except the spur on the outer lip these shells are identical 
in appearance with S. subspinosa. Further, just as there are two forms 
of that species, a broad and a slender, so there are two similar forms of 
S. calcar. It is unlikely, however, that such a development should not 
have specific value. 

The Ri)ecimen described by Suter as Hutton’s type is an artificial, plaster 
cast, and no trace of the original material now remains. Suter did not 
notice the nature of the “ holotypc,” for he says (1914, p. 17), “ protoconch 
and all the whorls covered by a white calcareous layer obscuring the 
sculpture.” In view of this Mr, Finlay’s specimen from Ardgowan shell- 
bed (Plate 11, fig. 11) is here named neotype.” If, as seems probable, 
the plaster cast mentioned above was prepared directly from the original 
material it is a plastotype (Schuchert, 1905, p. 16) ; but there is no way 
of proving this. 

Stnithiolaria spinosa He^ctor. (Plate 11, figs. 12, 14.) 

1886. Strulhiolaria spinoaa Hector, OuUine N.Z. Ocol.f p. 51, fig. 9, No. 13. 

1886. Strulhiolaria tuberculaia Hutton, Trans. N.Z. Insl.^ vol. 18, p. 335, in part 

(not of 1873). 

1887. Stnithiolaria tuberculaia Hutton, Proc. Linn, Soc, N.S.W., sen 2, vol. 1, 

p. 216, in part (not of 1873). 

Shell moderately large, ovate, turreted ; whorls 7, strongly shouldered, 
body-whorl bicarinate ; sculpture, the whole surface finely regularly spirally 
lirate, about 10 lirae on shoulder and 10 between angle of shoulder and 
suture below, on shoulder-angle is row of long, strong tubercles, 8 per whorl 
on neotype but 10 on some specimens, generally more numerous on earliest 
whorls ; body-whorl provided with tubercled keel, just below level of 
suture, in this case tubercles are smaller and closer together than those 
of shoulder ; suture linear, not impressed ; aperture obUque, ovate, with 
shallow channel above and very short canal below ; outer lip reflexed, thick- 
ened, sinuous, little produced at shoulder but well produced at keel, then 
retreating rapidly to canal ; columella concave, ending in beak directed 
towards right and front; iimor lip with very thick pad of callus which 
extends up to angle of shoulder, filling in spaces between tubercles and 
extending over part of base where it presents prominent protuberance with 
vertical face towards outside and wide smooth channel between it and beak. 
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Fig8. 1, 3, — Siruthtolaria errata n. sp. Type. 

Ros 2. n, &-^trutluolar,a yapuloia (Martyn). Recent 
Fro 4—atruthiolariapapufom{ytMtyn). Mangatnhi River 
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Fias. 1. 2, 3. —Struihiolaria forlU n, sp. Type. 

Fio. 4.— iSfru^iolana armakt n. sp. Type. 

Figs. 5, 6. — Sitriahuilana obeaa Hutt. Type. 

Figs. 7. H, 0 . — Struthiolaria caUosa n. sp. (Fig. 7 is type.) 
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Neotype in collection of New Zealand Geological Survey. 

Height, 56 mm. ; diameter, 40 mm. 

Localities,— 1^6, White Book Bivcr, Parcora (type) ; Ardgowan shell- 
bed (H. J. Finlay). 

As pointed out by Thomson (1913, p. 26), Hutton illegally introduced 
8, spinosa (1886) as being more appropriate for his S, iiAerculata (1873). 
Thus S. spinosa Hutton (1886) is an absolute synonym of 8, tuberculata 
Hutton (1873). But in the same year (1886) 

Hector published a figure labelled spinosa.'* 

No locality is given, but the drawing (text- 
fig. 11) is a very fair representation of the 
common White Rock River species, which is 
quite different from Hutton's S. tuberculata 
var. B, the shell to which tuberculata .proper 
was transferred by that author in 1886. 

The validity of Hector’s specific name and 
the application of it depend upon whether his 
publication was prior to Hutton’s, which was 
issued in May. Hector’s Outline shows only 
the year of issue, but as the Indian and 
Colonial Exhibition, for which it was prepared, 
commenced in May it is safe to assume that the publication of the 
catalogue was earlier in the year than that of the Transactions, 

Suter’s usage of 8. tuberculata for the Broken River species is correct ; 
but he made a serious mistake in connection with the type of 8. spinosa, 
Hutton (1873) listed jS. tuberculata var. B, giving the localities “ Palliser 
Bay ; Waikari ; Lower Gorge of Waipara.” The specimen in the show- 
cases, and therefore the one to be taken as type of S. tuberculata var. B, 
is from Waikari. Both Hutton and Suter thought the White Rock River 
shell was specifically the same as this one, but their opinions must have been 
formed without a close examination of the shells, for the body-whorl of the 
former has a second row of prominent tubercles. A comparison of the 
figures here published will show the difference at once. Struthiolaria spinota 
must be based upon the shell that Hector figured — i,e., the White Rock 
River species ; while a new name must be applied to the Waikari one. 
(See below, S. errata n, sp.) 

Struthiolaria spinifera n. sp. (Plate 13, fig. 3.) 

Shell moderately large, conoidal, with high turreted spire, Ij^ times 
height of aperture ; whorls 8, angled above middle with concave shoulder 
and sloping sides, body-whorl bicarinate, keel of greater diameter than 
shoulder-angle, base rapidly contracted; apex conoidal, nucleus minute, 
planorbid; sculpture, first whorls after apex are faintly shouldered, the 
shoulder-angle of fourth has numerous nodules, while on each of remaining 
whorls it b^rs 9 long strong spines, keel of body-whorl also has strong 
spines, mote closely placed but hardly so long as those of shoulder-angle, 
fine spiral ornamentation is obsolete but growth-lines are strong ; suture 
somewhat undulating, bulging over spines of concealed keel and with narrow 
strip of callus peeping over it here and there ; afierture ovate, subangled 
above, product into short canal below; outer lip reflexed, thickened, 
edge w^ge-shaped, sinuous, with fairly prominent projection opposite 
shoulder-angle and more prominent one opposite keel, inner lip with 
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Struthwlana apinoaa Hector. 
(After Heotor^s figure.) 
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moderaU'ly widt* and regular calluH just surmounting? keel where it joins 
outer li}) ; columella concave, bent to ri^^ht below and ending in beak. 
Holotype in collection of New Zealand Geological Survey. 

Height, 55inm. ; diameter, 39*5 mm. 

Locality,- 475, Mount Harris (— #Sf. tnherculata (A Pal. BvU. No. 8, p. 64). 
Remarks.- The long sharp spines show that this shell is closely related 
to S. fubercidafa, from which it differs in its greater size and higher spire. 


Struthiolaria tuberculata Hutton. (Plate 13, fig. 6.) 

1873. Siruthhlaria Mfrcitlata Hutton, Cat. 7Wt. Moll., p. 11. 

1880. Strulhiolana tubercuUUa Uoctoi, Outline Geol. S.Z., p. 51. fig. 9. No. 4. 

1880. Siruthiolana ajunona Hutton, 7Vflww. S,Z. Inst., p. 335 (not of Hector). 

1887. StruthifAana apt/maa Hutton, Proc. Linn. Sor. A’.aN’.II’., scr. 2, vol. 1, p. 217. 

1914. Struthtolana tuberculata Hutton: Suter, X.Z. (iejil. Sur. Pal. Bull. So. 2, 
p. 19, pi. 1, tig. 12. 

Hutton’s localities are : “ East coast, Wellington ; Hpokororo Stream, 
Te Anau Lake ; Kawau ; Broken Hill (U) ” Probably several species 
were represented ; the Broken River shell has become the type because 
it was represented as the example of the species in Hutton’s type coilectioii 
at the Dominion Museum. Thomson and Speight collected this fo.ssil 
from the shell-bed immediately above tht^ limestone of Tndissick Basin 
(Speight, 1917, p. 348) ; also “ in the small tributary of White Water 
Greek coming in from the north, in what may be called the Struthiolaria 
bed from the number of remains of this genus occurring. The same bed 
is met with in a similar stratigraphical ))osition in the Porter River 
))etween the gorges in the 'I'homas River.” The horizon seems, then, to 
be low Awamoan. No 8j)ecimens from else when* than the Trelissick Ba.dn 
have been se<*n during this revision. 


Struthiolaria cincta Hutton. (Plate 13, figs. 4, 5.) 

187.3. Struthiolaria cincta Hutton, Cat. Tert. Moll., p. 11. 

1887. Struthiolaria nncta Hutton, Proc, JAnv, Sor, N.S.W., ser. 2, voi. 1, p. 218. 

1897. Struthiolaria cincta Huttoti : Harris, Tot. IWt. Moll. Bnt. Mns., vol. 1, 

p. 221. 

1914. Struthiolaria cincta Hutton ; Suter, N,Z, Oeol, Surv. Pal, Bull, Xo. 2, 
p. 16, pi. 1, fig. 7. 

The type of S. citwta is from “ Awatere,” but the exact horizon was 
not stated by Hutton. Dr. Thomson’s collection from Lower Awatere 
(Pal. Bull. No. S, j>. 30) contains >S. cincta, so this may be the type locality. 
The species has been recorded from many horizons — e.g., Kakanui ; 
Waihao greensands ; Target Gully ; Pakaurangi ; Duncan’s, Tolaga Bay. 
These arc based either on poor specimens or on a very wide interpretation 
of the species. The true 8. cincta has very coarse spirals of irregular 
appearance, and during the course of this revision has been seen only 
from 126, Awat«*re Valley, and 218, Motunau. 

The shell most often mistaken for it is 8 , subspinosa n. sp., which has 
much the same outline, but scmlpiure consisting of numerous very fine 
regular spiral lirae, whereas in 8 . cincta the spirals are strong and very 
irregular. The shoulder-angle of S. cincta is sometimes smooth and some- 
times ornamented with blunt nodules, 15 to 18 per whorl ; in 8. subspinosa 
the tubercles are about the same in number, but they are fairly strong 
and sharply pointed, and are always present. 
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Struthiolaria cingulata ZitH. (Plate 13, iigs. 1, 9.) 

1864. Struthwlana cingulata Zittel. Hetae det ** Norara,'' 1 Bd., 2 Abt., p. 25, 
pi. 16, fig. 2. 

1873. JStrathiolaria rtngtikUa Zittel: Hutton, Cat. Tert. Moll., p. 11. 

1887. Struthwlaria cingulata Zittel: Hutton, Proc. Lmn. Soc. IK.. 8er. 2, 
vol. 1, p. 217. 

1893. titruthiolaria cingulata Zittel, Madeay Mem. Vol., p. 61. 

1914. StruthuAana cingulata Zittel: Buter, JV.Z. Geol. Surv. Pal. BulL Mo. J, 
p. 18 (not tho gpecimen figured pi. 1, fig. 9). 

Thv figure published by Suter was drawn by Buchanan from Hutton’s 
lilesiotype from Patea. This shell belongs to the S. oerms group, and 
so is widely sejiarated from Zittel’s species. The latter’s figure represents 
an individual with whorls much more convex than usual, but the angulation 
is described in the text. The more common outline is shown in Plate 13, 
fig. 9. An examination of the ajierture with its spreading callus on tho 
bo<iy-whorl, and of the arrangement of the spirals, will show that the 
species is closely related to the convex variety of S. paptdosa. 

Zitti'l gives Awatcre Valley as the locality, but in this extensive district 
more than one horizon is represented. The specimens here placed under 
this species conn* from Starborough (Veek, where the rocks are of Pliocene 
age. 

Suier quotes in his synonymy (1911, p. 18) the S. cinguUita figured in 
Hector’s Outline of New Zealand Geology. This figure was drawn from the 
type of /S. monilijera Suter, which was Hutton’s variety B of 8. cingulata, 
but which belongs to a group different from Zittel’s species. It should 
therefore appear in the synonymy of S. monihfera, not of 8. cingulata. 
A comparison of Zittel’s figure of this species with that published by Suter 
(drawn by Buchanan from Hutton’s specimen) shows that there are 
important differences. The true cingulata has the inner-lip callus wide- 
spreading and thin on the parietal wall, then tapi^ring rapidly below, witli 
a protuberance about half-way down on the outside. The outer lip i^ 
quite thin nesr the junction with the body. This is th< typical S. papulosa 
aperture, and the shell certainly falls under that group. The aperture 
of Hutton’s specimen, on the other hand, has a thick callus of regular 
width surrounding the aperture ; the whorls, too, arc convex without the 
suggestion of carination, and consequently this shell is of the S. vermis 
group. It is described below as S, rugosa n. sp. 

Although Zittol’s figure shows a shell with convex spire-whorls, the 
body-whorl is obsoletely bicarinate, while in his description (1864, p. 35) 
he says, **Die Embryonalwinddungen sind glatt, die ubrigen dagegen 
stumpfkantig ... die letzte Windung . . . ist mit swci stumpfen 
Kanten versehen.” 

No well-preserved replicas of Zittel’s figure have been seen, but tlicre 
is a common Struthiolaria from Awatere which corresponds with the 
description except that the angles are not blunt (sec Plate 13, fig. 9). 
Perhaps the specimen handled by ZittcTs artist was one with exceptionally 
convex whorls, such as sometimes occur in S. papulosa, figured in Plate 12, 

fig. 2. 

According to this interpretation, S. cingulata is closely related to 
S. cincta, differing in the presence of regular strong spiral cords, and 
the absence of tubercles on the shoulder. 



180 


Tran%aetion 9 , 


Struthiolaria errata n. sp. (rkte 12, figs. 1, 3.) 

1873. Struthiolaria tubercuUUa var. B Hutton, Cat. Tert. Mott., p. 11. 

1886. Struthiolaria tuberciUala Hutton, Trans. N.Z. Inst., vol. 18, p. 336 (in 
part, but not of 1873). 

1K87. Struthiolaria tuberculata Hutton, Proc. Linn. Soc., N.S.W., aer. 2, vol. 1, 
p. 216 (in part, but not of 1873). 

1614. StntthuHaria spinosa Hector: 8uter, N.Z. Otd. Surv. Pal. Butt, No. 2, 
p. 18, pL 1, fig. 11 (not of Hector). 

Suter hat! given a full descriptioD and figure of this shell, uhich he 
wrongfully took to be the ty}>e of Hector’s sfinosa (see above, p. 177). The 
large planorbid protoconch mentioned by hun is not the true protooonch 
of the sheU, but is one of the many septa built by the aniuial in retreating 
from the summit, which was afterwards broken off. 

The species is closely related to 8. papulosa^ but it differs in having a 
straighter columella and more wide-spreading callus on the body-whorl, 
which also has larger tubercles, placed farther apart. There is a fairly 
strong spur at the junction of the shoulder with the outer lip. 

locality. — Waikari. 


Struthiolaria papulosa (Martyn). (Plate 12, figs. 2, 4, 5, 6.) 

1786. Buceinum papuloaum Martyn, Univ. Conch., vol. 2, f. 64. 

1786. Buceinum coronarium Solandcr, Cat. Port. Mus. 

1788. Murex pes-struthioramrJi Chemnitz, Conch. Cah. vol. 10, 6gB. 1620, 1621. 
1760. Murex stramineus Omelin : Linn., SffsL Nat., ed. 13, t. 1, pt. 6, 3642. 
1822. Struthiolaria nodulosa Lamarck, i4fitm. s. VerL, vol. 7, p. 147. 

18,35. Struthiolaria nodosa Gray, in Yate*B New Zealand, p. 3()8. 

T 1830. Struthiolaria sulcata Jonas, Arch. /. Nat,, i. 342, pi. 6, fig. 6. 

1842. Struthiolaria gigas Sowerby, Thes. Conch., 1, pi. 6, f. 17. 

1843. Struthiolaria pap%Uosa Martyn : Gray in ^eff. New Zealand, vol. 2, p. 231. 
1849. Struthiolaria jtapulosa Martyn : Reeve, Conch. Jeon., vol. 6, pi. 1. 

1849. Struthiolaria stratninea Gmelin : Reeve, Conch. Jeon,, vol. 6, f, 3. 

1867. Struthiolaria papiUaria Gray, Guide Mott. Brit. Mus., p. 76. 

1858. Struthiolaria papulosa Martyn ; Adams, Gen. Rer. Moll., pi. 27, f. 6, b. 
1869. Struihvdaria papulosa Martyn : Clienu, Man, Conch,, vol. I, p. 263, f. 1649. 

1868. Struthiolaria stramineus Woodward, Man. Moll., pi. 4, f. 6. 

1873. Struthiolaria gigas flowerby : Hutton, Cat, Mar, MoU. N.Z., p. 24. 

1873. Struthiolaria n^ulosa Lamarck : Hutton, Cat. Mar. MoU. N.Z., p. 24. 
1873. Struthiolaria nodulosa Lamarck : Hutton, Cat. Tert. Mott. N.Z., p. 10. 
1873. Struthiolaria papulosa Martyn : von Maitens, Crit. List, p. 26. 

1876. Struthiolaria papulosa Martyn: Paulucci, Butt. Soc. Maiac. Ital., ser. 2, 
vol. 2, p. 226. 

1880. Struthiolaria papulosa Martyn : Hutton, Man. N.Z, Moll., p. 67. 

1886. Struthiolaria papulosa Martyn : Tryon, Man, Conch. (1), voL 7, 133, pL 12, 
f. 34. 

1886. Struthiolaria gigas Sowerby: Tryon, Man. Conch. (1), vol. 7, 133, pi. 12, 
f. 37. 

1886. Struthiolaria sulcata Jonas: Tryon, Man. Conch. (1), voL 7, 134, pi. 12, 

f. 38. 

1887. Struthiolaria nodulosa Lamarck : Fischer, Man. Conch., p. 877, pi. 4, f. 6. 
1893. Struthiolaria papulosa Bfartyn : Hutton, Maeleay Mem. Vol., p. 60. 

1897. Struthiolaria papulosa Martyn: Harris, Cat, Tert. Mott, Bm. Mus., i, 

p. 219. 

1904. Struthiolaria papulosa Martyn : Cossmann, Sss. Polio. Comp., voL 6, p, 104 
1913. Struthiolaria papulosa Martyn: Suter, Man. N.Z. MoU,, p. 274, pL 40, 
fig. 1. 

Among Recent specimens there is a considerable variation of form and 
sculpture. In some the spines on the shoulder are large, strong, and 
sharply pointed, while in others the shoulder bears only small, spaced 
nodules. The fonner may be regarded as the typical papulosa, while the 
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latter represent Sowerby’s gig<i8. In a card of five Stewart Island speci- 
mens in the Dominion Museum, two are typically nodulous ; two have 
the nodules becoming obsolete on the later whorls, with a corresponding 
rounding of the shoulder; while the fifth has almost regularly convex 
whorls throughout, with the merest traces of the nodules on the rounded 
shoulder — it has, in fact, somewhat the appearance of Tryon*s figure of 
8, siUoata Jonas. 

It does not at present seem advisable to give any of these aberrant forma 
specific recognition. The one with rounded whorls and obsolete tubercles 
can, however, be distinguished easily, and it is possible that a separate 
species is represented. 

Localities. — Recent, (^astlecliff and Kai Iwi, Wanganui ; 1094, Manga- 
tahi River, Hawke’s Bay (very strong spirals — Plate 12, fig. 4); 875, 
Manaia Beach, Taranaki (M. Ongley) ; 8M, bidow waterfall, Starborough 
Creek. 

The s{)ecimens from the last three localities are by no means typical. 
Those from Manaia and Starborough resemble a tumid form of the nodular 
variety, and have the nodules very closely pla(‘ed. 

The only shell closely resembling S. papulosa from a possibly lower 
horison than Pliocene is one from Kanieri. This is Hutton’s 8. cincta 
var. B of 1873. The specimen has very much the aspect of the Stewart 
Island shell with rounded whorls, mentioned aliove, and was thought by 
Suter to be 8, papulosa. Another 8])ecimen in the Geological Survey eoi- 
lection from the same district (154, Kanieri) has whorls more angled, but 
also only traces of nodules. Both orv fragmentary, and the second has 
the suggestion of a keel on the body-whorl. So until better specimens are 
found it does not seem justifiable to extend the range of 8. papulosa back 
to the Miocene. Several fossils from Kanieri have Wanganuian affinities, 
and may be from Pliocene strata in the neighbourhood. 

Struthiolaria fraaeri Hutton. (Plate 13, figs. 8, 10.) 

1885. Sintihiolaria frateri (Hector M8.) : Hutton. Tran$, N.Z. Inst.^ vol. 17, 

p. 820. 

1880. Struthwiana /rasm Hector, OuUtne N.Z. Geol., p. 48. fig. 6. No. 1. 

1803. Utruthtolaria frozen Hutton. Macleay Mem. Vol., p. 01. 

1807. Slruthiolorio frozen Hutton : Harris. Cat. Teri. Moll. BrU. Mue., i, p. 220, 
pL vi, figs. 10, a, b. 

1010. Btrutkioiaria frazeri Park, Geol. N.Z., p. 162, fig. 81. 

1013. Struthiolaria frozen Hatton : Hpeight, Bee. Cant. Mus., No. 2, pt. 1, p. 31. 

1021. Struthwloria frazeri Hutton: Suter, N.Z. Ueal. Snrv. Pal. Bull. No. S, 

p. 10. 

In revising Hutton’s types, Suter did not find that of 8. frazeri, which 
Hutton described while he was in Christchurch. Professor Speight informed 
me in a private communication that it is not in Canterbury Museum, and 
thinks that the fine specimen in the Geological Survey collection at the 
Dominion Museum is probably the original type. Consequently this shell 
becomes the type of the species. 

Most of the specimens, including the type, have small blunt tubercles 
on the shoulder, but others have only the strong, regular, smooth, spiral 
ribs ; of the former variety Harris’s figure is an excellent representation, 
while Hector’s figure is equally characteristic of the latter. 

As regards the localities, several obscure names have been given, so 
that it may be well to list and explain them here ; Hutton (1885), Kiki- 
wheru Creek ; Hutton (1886), Matapiro (found also in the Pareora system) ; 
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Hutton (I8‘J3), Matapiro : Harris (1897), McLoan’s station, Napier; Hutton 
(MS.) (UH)4), N^^aniroro Station and Motiinau ; Park (1910), McLean's 
station, Napier; Sj»eig]»t (1913), Mot ana u ; Suter (1921), Shrimpton's, 
N^^aruroro lliver; Marshall and Murdoch (1920), Nukiniiaru, Wanganui 
district. 

Most of th<‘se refer to the same plan*. Shrimpton s was a station 
on tJie Kikowlu m (’reek, which is a tributary coming in on the north sidi 3 
of the Ngaruroro River, and forming the eastern boundary of the Matapiro 
Plain. Mcl 4 i*an '8 was a station on the south side of the Ngaruroro River, 
opposite Shrimpton's. (Rep, Ueol. Explor., x, xii, xviii.) 

The statement that this s|s*cies is “ found also in the Pareora system 
rt*ters, no doubt, to the siwcimeii recorded from Motunau. 1 Jiuve not 
seen the specimen, so cannot confirm the identification. In any case, the 
Motunau beds are now reoogni»*d as belonging to a much higher horizon 
than the Pareora. The Blue (lays of the Ngaruroro River, the tyjxi 
locality of this fossil, are equivalent to tht*. Nukumaru stage of the Wanga- 
nuian, so the record of S.frazeri by Marshall and Murdoch from Nukumaru 
is most interesting. Unfortunately, the H|K»eimen was broken to pieces in 
transmission from Mr. 8uter. 

The identification of S. frazvri in the Wangaloa beds (Marshall, 1917, 
]>. 451) is surely a mistake. 

Pour excellent specimens were collected by Hr. Uttley and the writer 
in a samly pocket of the clays not far bt‘low the Scinde Island limestone at 
Maraekakaho, Ngaruroro River. 

Struthiolaria sp. Zittel. 

1864. Siruthiolaria np. Zittel, der “ Sovara,** Get)l. Theil, 1 Band, 2 Abt., 
PalaonUdoyie (vn Xe,u ISceland, p, 36, pi. xv, fig. 3. 

Ill the Geological Survey collection from locality 120, Awatere Valley, 
are fragments which should probably ht* placed here ; but their condition 
is no bett<*r than Zitt^'l’s material, .so no gootl purpose would be served by 
attempting 8p«*eific <leseriplion. 

A similar shell, but witli sharfHT spines, occurs at Kaawa Creek, but 
here again only fragments an* available. In both eases there is a strong 
callus on the inner lip, recalling that of S. apitma, but the spire is flatter 
than in the Part*ora shell, and the keel is weaker. 

(6.) Struthiolaria callom Group, 

Struthiolaria callosa n. sp. (Plate 14, figs. 7, 8, 9.) 

Shell large, ovate, with gradate spire, about same height as aperture ; 
whorls five, angled about middle with wide slightly-inclined shoulder, 
body-whorl bicarinatc ; sculpture, fine regular spiral threads on upper 
whorU, becoming obsolete on lower, the shoulder-angle furnished with about 
S flistant strong tubercles, lower keel also lias tubercles but smaller and 
more numerous ; suture slightly undulating, filled with layer of enamel 
which towards aperture reaches to tubercles above; aperture inclined, 
ovate ; outer lip reflexed, moderately thickened, wedge-shaped, sinuous, 
projecting slightly at shoulder but more so at lower keel, bent then in wide 
shallow sinus to anterior canal ; columella concave, bent to right below 
and ending in rounded beak ; inner lip with enormous calius-padreaching 
suture above, ending below about iriiddle of base with rounded knob which 
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is separated from beak by de(*p rounded li^htJy-ealloused channel ; similarly 
at its junction with outer lip above, |>ad ends in rounded knob, causing a 
channel on shoulder. 

Holotype in collection of the New Zt^aland Geological Survey. 

Height, 70 mm. ; diameter, 50 mm. 

Localities, — 1037, Hurupi Greek, Pulliser Bay, 8(X> yards al)ove mouth, at 
base of Tertiary beds (holotype) (also collected by Dr. J. A. Thomson) ; 1005, 
grit band, Kururau Itoad, Kopiotea West Survey District (L. I. Grange). 

The following localities have provided fragmentary spcimens belonging 
cither to this sjx*cies or to one closely related : 619, Puparoa Rapid.'., 
Wanganui River; 832, Ixdow cros.sing, Mohaka River; 859, Deadman’s 
(^r(*ek, Marlborough (Dr. J. A. Thomson); ‘.K)4, (^uarter-milc soutli of saddle, 
Okaroa Road, Rangi Survey District (Dr, .1. Hemlerson); 1017, 1049, grit 
band east of mouth of Okahukura Tunnel, Rangi Survey District (L. 1. 
Grange) ; 1052, 25 chains along load east side of Okahukura saddle, Rangi 
Survey District (L. I. Grange) ; Lower Awatere UmIs, Tachells (’reek, 
Marlborough ( *S. tuberculata of Suti»r, N,Z, GeoL Siirw Pal. Ball. No. 8, 

p. 31). 

Struthiolaria fortis n. sp. (Plate 14, 6g.s. 1, 2, 3.) 

Shell small, ovate, with gradate spire shorter than ap<»rture ; whorls 
5 remaining, angled about middle with sloping shoulder, body-wdiorl 
bicarinate ; sculpture, shoulder with few olxsolcte spiral thread.s, angle anned 
with 7 or 8 strong tubercles, and keel with smaller and closer ones, growth- 
lines very strong, suture undulating and showing luy(*r of enamel getting 
higher towards ajH^rture ; apertun* inclined, semilunar, produced into very 
short canal below ; outer lip retlexed, thickened, wedge-shapd in cros.s- 
section, bisinuous, more projecting at lower keel than at shoulder-angle ; 
inner lip with enormous pad, not surmounting shoulder, but very thick 
and with strong projecting ends, forming channel between beak and basal 
end of pad, and another on shoulder ; columella concave, strongly bent to 
right btdow. 

Holotyix? in collection of the New Zt^aland (Ti*ological Survey. 

Height, 33 mm. ; diameter, 24 mm. 

Localities, - - 1035 (holotype), Shelton’s Wharc traverse. Block XI, 
Tutamoe Survey District, Raukumara Division (K. 0. Maepherson) ; 1044, 
Motumati Waterfall, Waingaromia Survey District, Raukumara Division 
(-=>S. calcar Hutton of Marshall, 1910, N.Z. Geol. Sure. Bull. No. 9 (n.s.), 

p. 22). 

This species differs from N. callosa in its much smaller size, and narrower 
pad projecting sharply at both ends and forming deepr ehanneb. The 
columella is also more bent to the right, and the whorls are low'er. 

Struthiolaria armata n. sp. (Plate 14, fig. 4.) 

This species resembles S. spinifera just as S. callosa resembles S. spinosa. 
It has a high spire with very sloping shoulders and long strong spines on 
the shoulder-angle, 7 to 8 on the body-whorl and 6 on each of the spire- 
whorls. 

The suture is filled wdth a layer of callus which ascends to the tubercles 
above, while the inner -lip pad extends to about half-way between the 
tubercles and the suture, but does not quite bury the spines. The giowth- 
lines are very strong, but there is no spiral ornamentation. 
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As ouly spires of three specimens are available, full specific description 
cannot be given, but the characteristic and easily identified spire justifies 
the application of a specific name. 

L^alUtes. — Muddy ('reek, Tutamoe Survey District, Raukumara 
(M. Ongley and E. 0. Maepherson) ; 1034, lowest band, Shelton’s Whare 
traverse, Block XI, Tutamoe Survey District. 


Struthiolaria obesa Hutton. (Plate 14, figs. 5, 6.) 

1880. Struthiolaria obesa Huttou. Trans, y,Z, Inst., vol. 17, p. 329. 

1887. Struthiolaria obesa Hutton, Proc, Linn. Soc, y.S,W., ser. 2, vol. 1, p. 217. 

1913. Struthiolaria {Pdicaria} obesa Hutton: Speight, Rec. Cant, Mus,, No. 2, 
pt. 1, p. 32. 

1915. Struthkioria {Pelicarta) obesa Hutton: Suter, S,Z, deal, Sur. Pal. BuU, 
No. 3, p. 7, pi. iv, fig. 3. 

The aperture of this species is very like that of S. callosa. The 
calloused pad surmounts the shoulder, passes the suture, and adheres to 
the whorl above. Anteriorly the pad ends in a raised knob separated by 
a smooth channel from the beak. The columella is only moderately bent, 
ending in a strong beak, and the outer-lip callus does not form the body- 
whorl. The shell is consequently not a Tylospira {= Pelicaria), as Suter 
thought, but a Struthiolaria of the callosa group. 

The spire-whorls are convex, the body-whorl obsoletely bicarinatc, and 
there are traces of fine spiral striae. As the tendency of the genus seems, 
in the main, to have been towards a loss of tubercles in the more advanced 
forms, this species appears to have reached a gerontic stage. 

Localities. — Shepherd’s Hut, Waipara ; Porter Riv<‘r, Trelissick Basin. 

These specimens are in the Canterbury Museum, and were kindly lent 
by Professor Speight. 

? Awamoa. A fragmentary specimen in Mr. Finlay's collection. The 
aperture and callus are broken off, so the identity is not quite certain. 

The Porter River specimens are identical in state of preservation and 
appearance with the Shepherd’s Hut ones; even the scattered grains of 
sand adhering in both cases are similar, suggesting that they are from 
the same locality— i.e , Waipara. 


Struthiolaria sp. 


(c.) Struthiolaria verniis Qroup. 


A single distorted shell from the Tawhiti beds, probably of Upper 
Pliocene age, is of great interest, for it marks the first known appearance 
of this group in the Tertiary sequence. The ornamentation consists of 2 
and later 3 spiral cinguli on the spire-whorls, and so resembles that of 
S. tricarinata. The base has but 3 or 4 strong cords, a condition found only 
in the Jjower Pliocene foru'S S. canaliculata, S. acuminata, and S. monilifera. 

Locality. -1091, base of sandstone, three miles south-east of Trig. S. 45, 
north border Waiapu Survey District (Dr. J. Henderson). 


Struthiolaria canaliculata Zittel. (Plate 15, figs. 15, 16.) 

1864. Strvthtblaria canaliculata Zittel, Reise der Novara,** I Bd., 2 Abt, 
p. 34, pL XV, figs. 1, a, b. 

1873. Struthiolaria sukata Hatton, Cat. Tert, MoU., p. 10 (not of Jonas, 1829), 
1887. Struthiolaria sukata Hutton, Proc. Linn. Soc. N.8.W., mtr. 2, vol. 1, p. 217. 
1914. Struthiolaria canaliculata Zittel : Suter, N.Z. Oeol. Surv. PeA. Bulk No. 2, 
p. 17, pL xvii, figs. 8, a, b. 

Suter quot^, in the synonymy, Hector’s figure of 1886. This, from its 
elongated outline, must have been drawn from a specimen of 8. acuminata 
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n. sp.y which Hutton did pot separate from Zittcrs S, canaliculata. The 
latter is easily distinguished by its robust form, strong square spiral cords, 
and deep flat interstices. The suture is situated in a wide canal, and in 
some cases a fourth rib appears low down on the penultimate whorl. 

Locality,- Zittel gives as the locality “ Awatere Valley,*' which is some 
what indefinite, but Dr. J. A. Thomson collected two typical spcimena 
from 858, “ below waterfall, Starboiough Creek, lower end Awatere Valley.” 
This is probably the type locality, and the st)eeie8 must be considered as a 
Pliocene one. 

Struthiolaria zelandiae Marshall and Murdoch, 1920. (Plate 15, figs. 17, 18.) 

1920. SiruthuAaria zelandiae Manball and Murdocb, Trana. N,Z, Inal,, vol. 52, 
p. 130. pi. vii, figs. 11, 11a. 

In this species an advance from such types as S, canaliculata and 
S, acuminata is marked by the appearance of a strong secondary spiral 
cord in each of the interstices between the 4 primary spirals. There is also 
a tendency for the second and third primaries to divide, and when this 
happens each part is often weaker than he secondaries. Thus the 4 spirals 
of S, (xmaliculata may be represented by 7, 8, or 9 spirals in S, zdandtae. 
The holotype figured by Marshall and Murdoch belongs to the last kind. 
As most of the specimens are flattened by pressure, the figures of Marshall 
and Murdoch make this shell appear too broad ; a side as well as a front 
view is therefore given on Plate 15, figs. 17, 18. The deep canaliculate 
suture shows that this species has reached a gerontic stage. 

XocoliYics.— Waipipi Beach, west of Wairoa Stream, Waverley (type); 
876, mouth of Waihi Stream, Hawera (M. Ongley) (first form == S, canali- 
evkda of Suter, iV.Z. Qed, Surv, Pal, Bull, No, H, p, 25) ; mouth of 
Waingongoro River, Taranaki (Dr. Q. H. IHtley and J. Marwick). 

Struthiolaria acuminata n. sp. (Plate 15, figs. 11, 12.) 

1880. Struthiolaria aukata Hector, OuUvie of N,Z, Geol,, p. 50, lig. 6, No. 7 (not 
of Hutton, 1873). 

1914. Struthwlaria aukata Hutton: Chapman, Auatralaaian Fosaila, p. 200, 
fig. 103, F (not of Hutton or Jonas). 

Shell somewhat small, ovate, with acute turreted spire longer than 
aperture. Whorls 6, gradually increasing ; sculpture, whorls immediately 
below apex convex and with spiral cords, third whorl bicarinate, keels being 
marked by 2 strong cinguli, on fourth and fifth whorls these become much 
stronger, raised and rounded, angle of slioulder has now developed strong 
raised band so whorls are trioarinate, interstices being rounded and a little 
wider than spiral ribs ; on body-whorl are 5 strong raised rounded cinguli, 
the lowest near fourth and slightly weaker than the others ; on base are 
4 strong spiral threads^ with wide interstices ; the whole surface spiralled 
with fine oosolete threads, crossed by sinuous growth-lines ; suture situated 
in channel formed by strong spirals, whorl being slightly depressed between 
top spiral and suture; aperture ovate, channelled above and produced 
below into very short canal ; outer lip reflexed, thickened, edge rounded, 
sinuosity very shallow ; columella concave, ending in truncated beak, bent 
to right, inner lip with moderate regular callus equal in width to that of 
outer lip, and not ascending on body-whorl above outer Hip. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 43 mm. ; diameter, 26 mm. 
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Locahtus. IU4(), greensand below Wairarapa limestone, at Twaite's 
cutting, five miles soutJi of Mart inborough (hoIotyp(») ; coast lialf-inile east 
of Kuuniahanga River mouth, Palliscr Bay (Dr. J. A. Thomson). 

Remarks . — This shell is intermediate in ajipearance between S. ranaii- 
cnlaUi and N. tricannata : it is higher in the spire than either, more slender 
than the former, with rounded ribs and wider interstices ; it may be dis- 
tinguished from the latter by its 5 regular, strong, rounde<l ribs on body- 
w’horl, and only 4 cords the base. 

Hutton collected this species from “ east coast, Wellington,'' but did 
not separate it from N. canal iculata. The figure so labelled in Hector's 
Outline must have been drawn from a specimen of S. acuminata, for it shows 
the high spire. 

Struthiolaria monilifera Suter. (Plate 13, fig. 7.) 

1873. Struthtolaiia nngulata Zittel var. B Hutton, ('at. Terl. .Moll., p. 11. 

I8H0. Struthiolanu cingutata Hector, Outline of S.Z. OeoL, p. 51, fig. 9, No. 17 
(nut of Zittel). 

1914. Strulhhlana ctngulata subsp. nwniltftra Suter, y.Z. (JeoL Surr, Pal. Hull. 
Xo. 2, p. 18, pi. 1, lig. 10. 

As has been atafe<l above (]i. 179), S. cingulata belongs to the *S. papulosa 
group, but S. monilifera has the eharacteristic outlims aperture, and 
ty})ical arrangement of einguli showm by the S. vermis group ; it must 
th<*refoiv be granted at least s|H‘eific distiiu'tion from S. cingulata. Theso 
features, together with the strong spirals on the base, show that the closest 
relationship is to acuminata. The mistake of coupling S. monihfera 
with S. cingulata was caused by Hutton's wrongful identification of a shell 
from Patea as the latter species. This shell, also an undoubted member 
of the vermis group, was Hutton's plesiotype of S. cingulata, and was 
figured by Suter (1914). It is here described and named as a new species, 
a. rugosa (see p. 189). 

No good specimens of S. cimfulata were available for the figure of this 
species in Hector’s Outline, so one was drawn from Hutton’s variety B — 
i.e., S. monilifera. 

Struthiolaria tricarinata Lesson. (Plate 15, figs, fi, 7.) 

1830. Stnithiolana tneanuata I/)8kou, Ann. Sci. Sat., soi. 2, vuL 10, p. 200. 

1880. Struthiolaria rciiniM tricarinaia Lci^on : Hutton, Man. S.Z. MoU., p. 08, 

1913. Struthiolaria umniH tricannata l>*8Mon : Suter, Man. y.Z. Matt., p. 270. 

The strong spiral einguli of this shell show that it is a more primitive 
form than *S. vermis, and on that account it is deemed advisable to grant 
it full specific recognition. No doubt intermediate forms occur, but the 
extremes are well separat<*d. 

On the base are about 7 fine spiral lines, showing an advance from 
S. acuminata, wdueh has only 4 strong eords. 

The specimen here figured is in the Dominion Museum collection, and 
conies from Farewell Spit, Nelson. 

Fossil Locality.- Languard Bluff, Wanganui (R. Murdoch). 

Suter (1913) wrongly quotes in his synonymy of S. tricari'iuUa Gray’s 
record of R. sculukUa Martyn, in DiefTonbach’s Nevj Zealand. Gray merely 
lists S. scutulata as recorded from New Zealand by Martyn, the author of 
the species. The mistake originated in Martyn ’s statement that B, scutu- 
latum was a New Zealand shell. Tn the same synonymy (Suter, 1913) 
Hutton’s use of S, scutulaia as of Deshayes is given as being intended for 
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S. tricarinata. This also appears to be a mistake, for in his Manual (1880, 
p. 219) Hutton used S, australis Ginel. as the equivalent of his S. scutulata 
Desh., and listed S, tricarinata as a different species 

Struthiolaria parva Suter. (Plate 15, figs. 5, 10.) 

1915. Struthiolaria paroa (Hutton MS.) : Suter, S.Z, tteot, Snri\ Pal, Hull. No. S, 
p. 7, pi. iv, iiK. 4. 

As the locality of the holotype is unknown, it is a pity that this shell 
was dt'seribed. In appearance it resembles young S. reruns, particularly 
those forms which have the tubercles well developed. If the s])ecimen 
represents the normal adult it is a valid sj)ecies, closely related to *S. /n- 
carinata and S. vermis. 

Struthiolaria vermis (Martyn). (Plate 15, figs. I, 2.) 

J7H(). Huccnium rermis Martyn, Pnir. (’tnuh., vol. 2, fig. 53. 

1 7^)0. Murex aiinftaUs (hnelin: Liiiti., Spat. Nat., od. 13, I, 3512. 

1822. Siiuthiolaria creniiUUa Lamarck, Anitn. s. Vprt., voi. 7, p. 148. 

1835. Struthiolaria crenulaia Ijainarek : Q. & (•„ "'Astrolabe,'^ vol. 2, p. 430, 
pi. 31, ligs. 7 9. 

1835. Struthiolaria irenulata J^nuarck : (Iray in Yatc’M Nne Zealand, p. 308. 

1842. Struthiolaria inermm 8oAierb>, Then. Conrk., vol. 1, p. 23, pi. 5, figs. 12, 
13. 19. 

1849. Struthiolaria australis lleeve, (^onch. Iron., vol. 0, tig. 1. 

1868. SiruthifAana vermis Martyn : AtlaniH, OVw. Her. Moll., pi. 27, fig. fi. 

1869. Struthiolaria vermis Martyn: Phenu, .Man. Pouch., vol. 1, p. 263, fig. 1653. 

1873. Struthwlana scutulata Desh. : Hutton, (Utt, Mar. Midi, S.Z., p. 24 (wrongly 

attributed to Desk., not of Martyn). 

1873. Struthiolaria remits Martyn: Hutton, Cat. Mar. Moll. X.Z., p. 24. 

1873. Struthiolai ia vermis Martyn: Hutton, Cat. Tert. Moll. X.Z., p. 10. 

1873. Struthiolaria australis (Imeliti: von Mai tens, ('rit. List, p. 26. 

1876. Struthiolaria vermis Martyn : Paiilucri, Hull. Soc. Malac. Jtal., ser. 2, vol. 2. 
p. 229. 

1880. Struthiolaria australis Cimehn : Hutton, .Man. X.Z. Moll., p. 68. 

1880. Struthwlana inermis Sowerby ; Hutton, Man. X.Z. Moll., p. 68, 

1886. Struthiolaria vermis Martyn: Trvon, .1/ti//. Conch., wr. I, vol. 7, p. 133, 
pi. 12, tigs. 36, 36. 

1893. Struthiolaria tierm is Murtyti: Hutton, Marleay Mem To/., p. 61. 

1894. Struthiolaria vermis Martyn: Harris, Cat. Tert. Moll. Brit. Mus. (Aust.), 

p. 219. 

1904. Struthiolaria vermis Martyn : Cossnian, Ess, Palm. Comp., vol. 0, pl. 8, 
fig. 2. 

1913. Struthiolaria vermis Martyn: Suter, Man. X.Z. Moll., p. 276, pl. 40, fig. 2. 

1'here is a considerable amount of variation in living apwimens of this 
shell, and when one goes back to the Pliocene the variations are still more 
considerable. All the Recent examples a])|)i*ar to have the same very fine 
spiral striae of somewhat irregular strength. The prominence of the spiral 
cinguli, and the presence on them of tubercles, are the most variable 
features. The arrangement of these cinguli corresponds to that of S. ennaU- 
cnlafa, and, indeed, to that of the whole group. 

Ixicdlities. — Castlecliff ; ? Petane. 

Struthiolaria media n. sp. (Plato 15, figs. 13, 14.) 

Shell somewhat small, ovate, with turreted spire about equal in lieiglit 
to aperture ; whorls 6, regularly increasing ; sculpture, the first two 
whorls convex with from 6 to 8 spiral threaiLs. with slightly w’ider inter- 
stices, third whorl with about 12 spiral threads, two very weak cinguli 
beginning to appear, fourth and fifth whorls with 2 strong cinguli, the 
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whole surface with about 12 spiral threads some of which arc more pro- 
minent than others, body- whorl with 4 strong rounded spiral cinguli, and 
a fifth rudimentary on base, which has 6 stronger threads and 4 or 5 weak 
ones, the fine spirals of spire contixiuc on body-whorl, but in interstices 
of cinguli there is generally one more prominent than others; suture 
bounded below by narrow flat surface ; aperture ovate, channelled above, 
produced below into very short canal ; outer lip reflexed, thickened, edge 
rounded, sinuosity very shallow. Columella concave, ending in truncat^ 
beak bent to right, inner lip with regular callus, about equal in width to 
outer lip. 

Holoty})e in collection of the New Zealand Geological Survey. 

Height, 36 mm. ; diameter, 23 mm. 

LocalUien, — 81, Castle Point, east Wellington ; 1040, Twaite’s Cutting, 
Martinbo rough. 

Remarks. -This species differs from S. cuiuniinala in its shorter spire 
and weaker cinguli ; from /S. parva in its greater size, wide cinguli, and 
many more spirals on base. The nearest relationship is to 8. fossa and 
to S. convexa. The former has weaker cinguli, flat sides, and canali- 
culate suture, while the latter may be distinguished by its very much 
weaker cinguli and convex outline. The systematic position is probably 
between S. acumimta and S. convexa^ development being along the lines 
of a weakening of the spiral cinguli and an increase in the number and 
decrease in strength of spirals on the base. 

Stnithiolaria convexa n. sp. (Plate 16, figs. 3, 4.) 

Shell ovate, plump ; spire acute, about same height as aperture ; proto- 
conch an elongated bulbous nucleus, at right angles to axis of shell ; whorls 
6, increasing rather rapidly, convex in outline ; sculpture, first three conch- 
whorls have 11 regular spirals, with interstices of slightly greater width, 
on fourth whorl a single thread in most of interstices, on fifth and sixth 
whorls secondary threads rapidly increase in number, generally 1 on each 
side of and close to primaries, with 1 or more in wide interspaces ; suture 
with a flattened border on first four whorls and in shallow channel on last 
two; aperture ovate, channelled above, produced below into very short 
widely-open C/anal ; outer lip reflexed, thickened, edge rounded, sinuosity 
very shallow; columella concave, ending in beak bent to right; inner 
lip with fairly regular callus, equal in width to and hardly ascending above 
junction with outer lip. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 43 mm. ; diameter, 28 mm. 

Localities. — 1089, blue clays, Okauawa Creek, Ngaruroro River; 184, 
blue clay west of limestone scarp, Porangahau Creek, Ruataniwha Plain 
(holotype) ; 231, McLean’s station, south side of Ngaruroro River, 
Hawke’s Bay; blue clays below Napier limestone at many localities in 
the Ngaruroro and Matapiro Survey Districts, Hawke’s Bay. 

Retmrks. — Distinguished from S. vermis by convex outline and more 
regular sculpture. Many of the larger specimens show a definite grouping 
of the spiral striae corresponding to the cinguli on other members of the 
group. The species is closely related to 8. fossa, but it seems to have 
diverged along a line of increasing convexity instead of increasing flatness 
of the whorls. Some of the specimens are difficult to separate from 
8. vermis, but in the latter species the spiral striae are always finer and 
more irregular. 
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Struthiolaria fossa n. sp. (Plate 15, figs. 8, 9.) 

Shell small, ovate ; spire gradate, about equal in height to aperture ; 
whorls 5, but apex broken, early whorls convex, later ones with high 
shoulder and sides inclined to be flat ; sculpture, first three whorls regularly 
spiralled by 12 fine cords with equal interstices, on penultimate whorl these 
become narrow ridges with wide interstices, there are also 2 obscure but 
wide cinguli, the raised shoulder has now 3 fine spiral threads ; body-whorl 
with 6 spirals on shoulder, and 21 narrow spiral ridges with wide inter- 
stices below, the 6 on base being slightly stronger ; 5 obscure cinguli with 
equal interspaces ; suture in deep channel, 2 mm. wide ; aperture ovate, 
channelled above, produced below into very short open canal ; outer lip 
thickened, reflexed, only slightly sinuous, edge rounded, columella concave, 
ending in beak bent forwaris and to right; inner lip regularly calloused, 
equal in width to outer lip, not ascending on body-whorl. 

Holotype in collection of the New ISealand Geological Survey. 

Height, 36 mm. ; diameter, 25 mm. 

Locality. —191, Shrimpton’s, Kikowhero Creek, Ngaruroro River, Hawke’s 
Bay. 

Remarks. — This species is characterized by the deeply excavated channel 
round the shoulder of the whorls. In ornamentation it resembles some 
varieties of S. vermis, but may be distinguished by the much stronger and 
more regular spiral ridges, as well as by the even, though weak, cinguli. 
It further differs from S. parva in having weaker cinguli and flatter sides. 

A close connection exists between S. fossa and S, convexa ; both occur 
in the same district and in the same formation. The two shells are easily 
separated, however, by means of the canaliculate suture and flat sides of 
the former. These features show that the species is not only more advanced 
than 8, convexa. but is also a phylogerontic development. 

Struthiolaria rugosa n. sp. (Plate 13, fig. 2.) 

1914. StnUhiolaria cinguUUa Zittel: Snter, N,Z. Qemi, Surv. Pal. Bull. No. 2. 
pL 1. fig. 9 (not of Zittel). 

Shell ovate, spire about same height as aperture; whorls 6, convex; 
sculpture, spire-whorls with 5-6 strong cords with narrow interstices, lowest 
cord being wide and having secondary spirals on it and on wide interspace 
below it, body- whorl with 16 equal cords, with interstices of almost same 
width and generally containing fine secondary spiral, growth-lines very 
strong over whole shell, giving spiral cords a moniliform appearance; 
aperture ovate, channelled above, with very short wide canal below ; outer 
lip thickened, reflexed, bisinuous ; inner lip with strong regular callus 
equal in width to outer lip ; columella concave, strongly bent to right below. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 40 mm. ; diameter, 27 mm. 

Lo^Hty. — ^Patea. 

Remarks.— k& stated on page 179, this shell was Hutton’s plesiotype of 
8. cifigfdaia Zittel. This mistake arose from Zittel’s figure representing a 
specimen with unusually convex whorls ; but the characteristics features, 
obsolete bicazination of the body-wKoil, and the disposition of the inner 
lip-callus show that 8. cinguUUa belongs to the papulosa group, whereas 
there can be no doubt that this specimen falls under the vermis group. 
In outline it is very near 8. eonvexa, but is easily distinguished by the strong 
spiral cords, which are rendered moniliform by the prominent growth-lines. 
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Palaeontological Notes on some Pliocene Mollasca from Hawkers Bag. 

By J. Marwick, M.A., N.Z. (icological Siirvc^y. 

[Mtad, hy pennisAhn of the Director of the N.Z, Geologictif Survey^ before the Wcllhufton 
Philosophical Society, 9th AuquAt, 1922 ; received by KdiUtr, SUt December, 1922 ; 
isnied ieparately, 6th June, 1924.] 

Plates 10, 17. 

Thk following iioteft formed part of a paper on the geology of the 
Ngaruroro-Waipawa district, read before the Wellington Plnlosophical 
Society by Dr. G. H. Uttley and the writer. It is hoped that the main 
part of the pa}>*r will be published next year. 

All of the fossils mentioned below came from the clays and sands 
known as the Petane clays, which underlie the Petane limestone and 
overlie the Tc Aute limestone, and which are beairAifiilly exposed along 
the Ngaruroro River, especially around Maraekakaho. 

The percentage of Recent MoUusca was found to bt' 63 ; but it would 
be incorrect to use this as a ground for correlation with faunas worked 
out by the late Mr. Suter, for many species regarded by him as Recent 
have been separaU'd as distinct. The ]>rt‘sence of the large Lulraria solida 
Hutton and Melina zealandica Suter, as well as the low p^'mmtage of 
Recent forms, shows that the beds an* older than the Castlecliffian 
(Maishall and Murdoch, 1920, p. 120), while many Upper Wanganuian 
species, such as DrtUia bxwhanani (Hutton), DrtUia wanganKiensis (Hutton), 
Bathytoma nodilirata (Murdoch and Suter), Philobyra trigonopsis (Hutton), 
Btruihiolaria frazeri Hutton, &c., forbid correlation with the Waipipian. 
Thus the Nukumaruian or Middle Wanganuian is indicated as the age of 
the Petane clays. 

Anomia undata Hutton. (Plate 16, ftgs. 9, 13.) 

1886. Anomta undata Hutton, Trans. N.Z. Ind., vol. 17, p. 324. 

1893. Anomia andata Hutton, Macleay Mem. Vol., p. 90, pi. 9, ha. 95, 

1916. Anomia undata Hutton ; Suter, N.Z. Geol. Sure. Pal. Hull. No. 3, p. 48 

This species was founded on ** undulations . . . more or less 
parallel *’ shown by the type and other specimens. It is well knowm 
that the animals of this genus reflect the sculpture of the shell to which 
they are attached, so the undulations are useless from a elossitieatory 
point of view. Those of the holotype are a copy of the coarse concentric 
sculpture of a pelecypod, perhaps Chione snbsulcata Suter. Ammia undata, 
nevertheless, should be retained, for it has other ([uite distinctive features. 
Mr. W. R. B. Oliver, who has studied the Recent forms, found that 
A. huUoni could not be separated from A. trigonopsis; therefore it will be 
sufficient to differentiate undata from the latter 8|)ecie8. The holotype is 
a young shell, and naturally does not show the distinguishing characters 
as clearly as the adult. That a very young A. undata agrei^s with the 
adult A. trigonopsis merely suggests that the former is an offshoot from 
the latter. In size A. nndfua far surpasses A. trigonopsis, the average adult 
being 80-90 min. in diameter, the shape where growth has bf*en free is 
circular to slightly oval, and the almost smooth surface is traversed by 
faint growth-lines and a few irregular concentric striae. The full-grown 
A. trigonopsis is generally under 50 mm. in diameter, and has often radial 
ribs, though this feature is not constant ; the majority of large shells 
seen are inclined to be of irregular shape. The most rt‘Hable way to 
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identify the species is by means of the muscular scars. This again is an 
extremely variable character, but the variations do not ^onccal the fact 
that there are two quite distinct forms. The left valve of Anomia has 
thrive muscular scars on the central disc ; the uppermost, and the anterior 
or middle one, are byssal adductors, while the lowest or posterior is the 
adductor of the valves. 

In the young A. undata the arrangement of these scars is much the same 
as that of A, trigonopsis—i,e., trianj^ar, the uppermost being much larger 
than either of the others. In the adult A, undata the three impressions 
are arranged almost in a vertical line, and are crowded together. An 
elongated A. trigonopsis, such as the neotype figured by Suter (1915), 
often shows a somewhat similar arrangement, but the lower byssal adductor 
is still paired with the valve-adductor, and both are separated from the 
upper byssal adductor (see Plate 16, fig. 10). In fully-grown A. undata the 
valve-adductor is generally the largest ; this is never so in the other species. 

Suter ’s identifications, being based on the undulations, are unreliable ; 
indeed, the true A. undata was generally classed by him as A. hutUmi, 
which according to his usage comprised the smooth, circular shells. 

The species does not appear to have existed in the Miocene ; it is 
particularly common in the Petane clays at Maraf^kakaho, also at Nuku- 
maru, while there is a Recent example in the Dominion Museum from ftn 
unknown locality. 

Lima mestayerae n. sp. (Platc^ 16, figs. 11, 12.) 

Shell small, inequilateral ; beaks elevated, distant, incurved, sharp, 
anterior end fairly straight and oblique above, rounded below ; posterior 
end convex, flattened above ; sculpture of 22 strong rounded radial ribs, 
with irregular scales and equal intemtices in which are close regular scaly 
concentric ridges, which do not surmount ribs, submargin with about H 
somewhat irregular narrow ribs and strong growth-lines, posterior ear 
with 4 narrow ribs, ears small and inconspicuous ; hinge-line with a well- 
marked tubercle on each side ; ligamental area broadly triangular, high, 
with narrow concave triangular resilifi^r traversing middle ; margins d^mtate. 

Holotype in collection of the New Zealand Oeological Survey. 

Height, 16 mm. ; length, 14 mm. 

Locality . — 1096, clays below limestone, Esk Bridge, Petane. 

Remarks . — Distinguished from L. Utna by small size and greater number 
of ribs, 22 instead of 18. Compared with a young L. lima of the same size, 
the ears of L. mesiayerae are much smaller, the shell is narrower and cons^ 
quently the ribs also, while the ligamental area is a great deal higher.. I am 
indebted to Miss Mestayer for the loan of Recent material for comparison. 

Venericardia (Pleuromeris) marshalli n. sp. (Plate 16, figs. 1, 2.) 

190ft. VentTUUfdia corlns Philippi : Suter, Trana. N.Z. Inat.^ vol. 88, p. 817 
(not of Philippi). 

1913. Venen’can/ia corbia Philippi : Suter, Man. N.Z. Mott.^ p. 908, pi. 68, fig. 8 
(not of Philippi). 

1916. Ventricardia unidentata (Basterot): Iredale, Tmns. N.Z, Inst,, vol. 47, 
p. 487 (not of Basterot). 

The identification of this New Zealand shell with V. corbis, a Pliocene 
and Recent species of the Mediterranean, was made by Dr. W. H. Dali, 
and was accepted by Suter (1906, p. 318). Such a distribution is in itself 
suspicious ; and as, by good fortune, the Dominion Museum has a copy of 
Philippi’s Enumeratio MoUuscorum Siciliae, in which F. earbis is described. 
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Fios. 1, 2. — VcnmcaWMi marshaJh n. sp. : holotypo. x 4. 

Figs. 3, 4. — Venericardia mxmma n. sp. : holotypo (fig. 3). X 12. 
Fio. <{Mpar (Hutton) : holotypo. x 1. 

Figs. 6, 7, 8. — M^itafinhyi n. sp. : holotypo (fig. 8). X 4. 

Fig. 9,^Anomia undata Hutton : interior of holotypo. x 1. 

Fig. 10. — Anoniia tngonopsU Hutton : specimen from Target (Jully. 
Figs. 11, 12. — Lima mattayerae n. sp. : holoiype. x 1. 

Fig. 13. — .4nom»a uticlato Hutton (adult) : Maraokakaho. x 1. 


Fac$ p. J90.1 
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Plate 17. 



Fio. I AnttfhtH Hpptghti n. Hp. • holut\i)o. 2. 

Fio 2 Atuxun nthuun suteri n. 8p. : h(>lot\pe /■ 1. 

Fra. .*1 1 «/irA I <? pi law (Hutton) : bolot>p<*. > 2. 

Fio 4. — {Huiion) : Maraekakahu. < 1 
Figs r», 11 . — Euhma chnalyi n np. ; holot>pe. ^ 1. 

Fig. 0. — Manfniplla brpve'*imn n. ap. : hulotypc. x 2. 

Fios. 7, 10 . — Xymene olnen n. sp. : holotype. X 2. 

Fio. H — X t/mene drew* (Hniton) : Joftotyiic. X 1. 

Fio ft — Atnrocerdhtum tririnquhttum holotypo. X 2. 

Fros. 12, 13 . — Trnphftn muidoch n. ap. ; holotype. X 1. 
Fig. 14. — l/ait7«/ta wiori/awi n. sp. : holotype. x !• 

Fig. 15 — Ancdla opima n, vp. i holotype. X 1. 

Fig. 1ft . — -Aethnroia Utttae n. sp. : holotype. y 1. 

Fio. 17 — Alcithoe lutea n, tip, : holotype. X 1. 

Fio. IS^VpiToneUa duhia n. ap. : holotype. X 1. 

Fio. 1ft. — Verrondla Ihttmmni n. sp. : holotype. x 1. 

Fio. 20-— /I narAfirrawre//aria (Hutton) : holotype. X 2. 
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ii comparison could lx* made with the original figures and description. 
The figures show a shell without radial ribs. The short de.Mcription reads, 
“ striis transvei-sis deiisis, undulatis, suleis longtudinalibus obsoletis,*' 
while a fuller description btdow is, “ transversim eleganter striata, et sulcis 
longitudinalibus distantibus parum profundis (intc^rduni obsoletis) decus- 
sata.” New Zealand specimens, when well pr«»served, have 11 12 strong 
somewhat nodular ribs, and so should be separated. There are also differ- 
ences in shajx. 

As regards V, unidentala, Suter probably (juoted this in his synonymy 
from information supplied by Dali, no date of publication being given in 
either ease. Iredale accepted the synonymy, but ]iointed out the ])riority 
of unideniala ; he does not a])pear to have compared Ni»w Zealand with 
European s])ecimens. ('ossmann and Peyrot (1912, p. HI) state that the 
two European species should b4» kept apart, for in corhiti the concentric and 
in anindeniata the radial ornamentation predominates. These radials art* 
2<)-22 in numbt*r, so it is 8urpri.sing that the Nt‘W Zealand shell with only 
half as many ribs should have l)een placed in the same sjxcies. 

Tyj)es t)f V. marshalli (right valve) in the coll(‘ction of the New Zealand 
(h'ological Survey. 

Height, 5 mm. ; l<*ngth, 4*5 mm. 

Locality, — Stewart Island (Recent). Kindly [iresented by the late 
Mr. R. Munloch. 

Subgenerically, this shell should go with V. luten and V, bollonsi under 
Pleuromeris, and should not have been unde i*AfiO(/on/i8t‘?(s as classed by Suter. 

Venericardia (Miodontiscus) minima n. sp. (Plate 16, figs. 3, 4.) 

Shell minute, obli<(uely subtriangular, inequilateral ; beaks extremely 
prominent, median, strongly curved ; dorsal margin arched, descending 
rapidly ; basal margin fairly regularly rounded, slightly flattent»d 
posteriorly ; anterior end projecting, slightly longer than the posterior, 
convex below but deeply excavated under beaks, lunule not eircumscrilHMl, 
no e.scutcheon ; hinge moderately strong ; right valve wdth anterior and 
po.sterior cardinals obsolete, median strong, triangular, oblique, <le])re8sed 
in middle, there is a weak anterior lateral : left valve with two strong 
cardinals, anterior short, per}>endicular, posterior long, curved, oblique ; 
sculpture of obsolete narrow concentric folds, no radials ; inner margins 
crenate. 

Holoty])e (right valve) in collection of the New Z<>aland Geological 
Survey. 

Height, 1-6 mm. ; length, 1*6 mm. 

Locality, — 1098, blue clays, cutting in main road, Maraekakaho. 

Remarks, —According to Dalis description (1903, p. 1409), Miodontiscus 
has the [losterior right cardinal alisent. In V, minima this tooth, though 
weak, is certainly present. The other characters agree w’ell with this sub- 
genus. 

Lucinida dispar (Hutton). (Plate 16, fig. 5.) 

1873. Cyclina dispar Hutton, Cat, Tsrt, Mol!., p. 22. 

1914. Dosinia subrosea (Gray): Suter, N.Z. Ceol. Svrv, Pal. Bull. No. 2, p." 
(not of Gray). 

1919. Lucinida hvifotiata Marshall and Murdoch, TmtiM, S,Z, IiihI,, vol. 61. 
p. 257, pi. 20, figs. 1, 2, 3, 4. 

The type (and only) specimen is embedded in a bard matrix, .so that 
the interior cannot lx* seen ; but the exterior of the shell is of such 

7 Trans. 
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characteristic shape, with its peculiar expansion in front of the small 
deep lunule, that there can be no doubt that it is a Luctntda, Hutton 
classified the specimen under Cyclina because he mistook the anterior 
expansion for the lunule, and saw no line circumscribing it, while Suter's 
identifiGation of it as Doswia svibrosea must have been based on a very 
prfunctory examination. The sculpture consists of fairly regular, spaced, 
low, concentric lamellae, more irregular distally, thus agreeing well with 
that of If. Zew/o/tofa. 

Type locabty, Uautapu Fails, Upper Uangitikei. 

Myllita finlayi n. sp. (Plate 16, figs. 6, 7, 8.) 

Shell very small, thin, circular in outline, little inflated ; beaks median, 
inconspicuous ; sculpture of very line curved divaricate ribs, about 4 per 
millimetre, with their dorsal edges raised and somewhat roughened by 
irregularly-placed weak concentric growth-lines ; hinge —right valve with 
a bifurcate cardinal under umbo and several minute tubercles postenor 
to it, double anterior and posterior lateral lamellae, anterior pair slightly 
stronger, left valve with one cardinal tooth and single anterior and 
posterior lamellae ; muscular impressions subequai, raised ; pailial line 
entire ; interior faintly radially striate ; margins smooth. 

Holotype (right valve) in collection of the New Zealand Geological 
Survey. 

Height, 5 mm. ; length, 5 mm. ; thickness (one valve), 1*25 mm. 

Locality. — 1102, sandy beds in blue clays below limestone, Maraekakaho 
(Veek, three miles above mouth. 

Remarh, — The generic location under Myllita is only provisional. The 
outline and ribbing are not the same as in that genus, but the whole 
group will be revised later. A closely related, unnamed species occurs at 
CastleclifT. 

Cerithidea perplexa (Marshall and Murdoch). 

1919. Atumceriihinn fHrpfexum Marfihall and JMuniorh, Trans, N.Z, Inst., 
vol. 54, p. 254, pi. 20, 5, 0. 

This shell is very closely related to the Recent CerUhidea bicannata 
(Gray) ; indeed, it may not be worth specific nTognition, as in the Recent 
species much of the surface is normally eroded, so all the details of sculpture 
cannot be made out. The two basal keels of C. busarinata are represented 
in C\ perplexa^ as may be seen in Marshall and Murdoch’s figure, but even 
in the best-preserved specimens they are obsolete. The whorls of the fossil 
an* inclined to be flatter and the sise somewhat larger than the Recent 
species, so p<*rhap8 it would be as well to retain both names. The generic 
position is under CerUhidea rather than Ataxocerithium, for the canal is 
very short and straight. 

Ataxocerithium tricingulatum ii. sp. (Plate 17, fig. 9.) 

Shell small, turreted ; spire twice as high as aperture, outlines straight ; 
whorls 6, flat-sided, increasing regularly, body-whorl oocup^g half height 
of. shell, convex, base contracted to short neck, protoconoh broken off; 
sc^pture of 3 strong equidistant spiral cords, crossed by 20 or more 
equally strong axial ribs, forming flattened gemmules at points of inter- 
section, body-whorl with 3 additional strong spirals, lower two of which 
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are not reached by ribs ; suture channelled ; aperture oval, angled above, 

E roduced below into short oblit^ue canal which does not appear to have 
een notched at base ; outer lip thin, inner lip witli callus ; columeMa 
slightly excavated. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 9 mm. ; diameter, 4*5 mm. 

£rOoaIit|/.— 1063, shell-bed, Okawa Creek, Nganiroro River. 

Remarks, — Easily distinguished from A, hutioni (Cossmann) by its 
having only 3 spirals on the spire-whorls and 6 on the body. 

Ataxocerithium suteri n. sp. (Plate 17, iig. 2.) 

Shell of moderate sise, heavy, subulate ; spire over 3 times height of 
aperture , whoris flat, 9 remaining in holotype, apex broken in all ca.ses, 
body-whorl rounded, not keeled, contracted quickly to short, straight 
neck ; sculpture of 3 strong spirals, intersected by 15-17 somewhat broader 
ribs which form prominent oval flat gemmules at points of intersection, 
on body is a narrow spiral coming in between the two anterior ones, 
below line of suture are 3 other moniliform spirals, anterior one weak, 
below these are fine weak spiral threads on neck of canal ; suture canali- 
culated by spirals, sometimes with edge of fourth one showing ; aperture 
broken in all oases, but apparently ovate', slightly channelled above, 
produced below into very short twisted oblique canal which runs along 
truncation of columella ; columella straight, obliquely truncated below 
with well-developed median plait and obsolete anterior one bounding 
truncation ; inner lip with thick callus, which, however, does not always 
hide the strong basfd spirals, giving the appearance of a fold or folds on 
parietal wall. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 19 mm. ; diameter, 6 mm. 

LocaUly, — 1063, shell-bed, Okawa Creek, Nganiroro River. 

Remarks, — Sutcr had marked similar specimens from locality 691, 
Petane, as NewtonieUa n. sp., but the plait on the columella in addition 
to the obsolete fold along the truncation seems to separate it from that 
genus, \ hich according to Iredale (1915, p. 455) should be called Cerithietta, 

Eulima christyi n. sp. (Plate 17, figs. 6, 11.) 

Shell relatively large, imperforate, subulate, smooth and glossy, axis 
slightly curved above ; spire high, conic ; protoconch small, depressed, 
bulbous, of 2 smooth volutions ; whorls 11 besides protoconch, with flattened 
sides, slightly swollen above suture, body-whorl large, subangled on joining 
base which is rapidly contracted and slightly convex ; sculpture of sig- 
moid growth-lines, and obsolete varides of former apertures; aperture 
ovate, entire; outer lip thin, sinuous; inner lip with callus, definitely 
limited on base. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 18 mm. ; diameter, 5*6 mm. 

LocalUy. — 1089, blue clays, Okauawa Creek, Nganiroro River. 

Remarks. — Resembles E, vegrandist but is much larger and com- 
paratively a great deal broader. 

Named in honour of Mr. C. Tait, of Maraekakaho, whose interest in 
the work and knowledge of the district were invaluable to the collectors. 

7 * 
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Verconella dubia n. sp. (Plate 17, fig. 18.) 

Shell of moderate siiie, very strong ; Rpir<‘ less than ai)ertun* and canal ; 
whorls 6 besides protot'-oneh, siibeonvex, flattened below suture, body- 
whorl contracted quickly at base, with long neck twisted to left and 
backwards ; protocoiich of 2 smooth volutions, in shape of a flatttuied 
dome ; sculpture of 10 strong but short axial ribs with equal interstices, 
extending from suture to suture on early shell, but latiT becoming shorter 
and not extending over base of body-whorl, spiral scu1])ture of 7 strong 
threads with weaker one filling each interstic(‘, body-whorl with over 20 
strong thr<*ads, also weak(*r <mes between eacli pair ; suture slightly undulat- 
ing ; aj)erture oval, lightly channelled above, produced below into long narrow 
canal very slightly 8inus(‘d at end ; outer lip lightly sinuous, antecurrent 
to suture, with sharp edge, but thickened and strongly toothed within ; 
columella fairly long, somewhat concave al)ove, twisted below at junction 
with neck ; inner lip calloused, with strong denticle on jiarietal wall near 
suture, several weak ones scattered along its length and 2 or 3 stronger 
ones groujied together below. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 30 mm. ; <liameter, 15*5 mm. 

Locality, — 1093, blue clays, Kikowhero (^reek, Ngaruroro River. 

Remarks, The inner lip is the same as that of Evarne striata (Hutton), 
but the outer lip is thick and strongly dentate. Apart from the denticles 
round the apt'rture the shell resembles a Verconella^ but a complete survey 
of the generic affinities would involve so many already-described species 
that it hardly comes within the scope of this paiHsr. The ornamenta- 
tion resembles that of V. thomsoni, but that species has a straighter canal. 

Verconella thomsoni n. sp. (Plate 17, fig. 19.) 

Shell of moderate size, heavy ; spire less than aperture and canal ; 
whorls 6 besides protoconch, convex, somewhat flattened below suture, 
body-w’horl large, contracU*d fairly regularly to long neck which is very 
slightly twisted : protoconch a small flattened dome of 2 smooth whorls ; 
sculpture of 11 strong axial ribs per whorl with equal interstices, reaching 
from suture to suture, but much stronger in micldle, vanishing on base, 
spiral ornamentation of about 7 strong threads with weaker one in each 
of interstices, body- whorl with about 22 strong s[)ira]s, generally with 
weak one (sometimes 2 or 3) in inU^rstices, the last 10 sjiirals on neck are 
weak and rendered somewhat scidy by growth-lines ; suture undulating ; 
aperture oval, channelled above, produced below into long narrow but 
slightly twisted canal, very shallowly sinused at end ; outer lip sinuous, 
antecurrent to suture, with sharp edge, but much thickened and dentate 
within, most of denticles extending back within shell as lirae ; columella 
slightly concave, angled at junction with canal; imier lip calloused, pro- 
duced well along canal to sharp ])oint and limited externally by definite 
margin, there is strong posterior parietal denticle, and 7 weaker ones bidow, 
bottom 4 grouped near base of columella. 

Holotyi>e in collection of the New Zealand Geological Survey. 

Height, 31mm.; diameter, 16 mm. 

Locality, — 1092, blue clays above Te Aute limestone, Maharakeke Road, 
one mile south of Pukeora Sanatorium, Waipukurau. 

Remarks,- This species resembles V, dubia n. sp., but has a straighter 
canal and a shorter, broader spire. The generic position under VerconMa 
is only provisional. Named in honour of Dr. J. A. Thomson, who collected 
at this locality. 
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Aethocola taitae u. np. (Plate 17, fig. 1G.) 

Shell of moderate Hiz<‘, fusiform ; H]>ire gradate conic, equal to a|H*rtui'e 
and canal ; whorls 7 strongly angled, body- whorl with subangled keel, 
then contrue^ted quickly to neck which is twisted and has a well-inarkeij 
fasciole ; protoconch conoidal of about 4 smooth volutions ; sculpture 
of neanic shell with about 6 smooth ribs with equal interstices b»»fore 
spiral ornamentation b(>gins, 4 spirals then appear in interstices, after a 
little they surmount the ribs but are never as strong as them ; first 2 
conch-volutions convex, but from then onwards the sliell is strongly 
shouldered with about 12 strong ribs with wider interstices ; ribs an» 
raised into sharp tubendes on shoulder-angle, but obsolete ab*)ve that and 
die away on bas(» of body-whorl, angulation takes j»lace on second anterior 
spiral, so early whorls have 2 threads on shoulder, a stronger one on angle, 
and another strong one midway to siiturt* Ixdow, there are finer secondaries 
in the broad interspaces, on later whorls sccondari(‘s increase in number 
and some become as strong as primari(»s, base of body- whorl has 8 strong 
well-spaced cords with many secondaries, finer spirals are reticulated by 
equally fine growth-lines ; suture undulating ; aperture obliqin*, angled 
above, produced below into fairly long wide open c*anal twisted back- 
wards ami deeply notched at basi* ; outi‘r lip thin and sharp, lirat<» within, 
antecurnmt to suture ; columella smooth, slightly arcuaU* ; inner lip thin, 
not extending over base. 

Holotyjie in collection of the New Zealand (Geological Survey. 

Height, 34 mm. ; diameter, 18*6 mm. 

Locality - Blue clays below limestone, Kikowhero (Veek, Ngaruroro 
Kiver. 

Remarks, — This sln*ll was placed by Suter under SiphonaJia nodosa 
(Martyn), and it is certainly closely related ; probably it can be regarded 
as an ancestor. It differs from nodosa in having ft*wer and strongi*r ribs 
and tubercles, stronger spirals, and a flatter shoulder. (Generic rank is 
here given to Aethocoloy w'hich Irodale (1915) set u]) as u subgeniis of 
Verconella, The anterior canal is deeply notched at the base, so the 
genus belongs to the Buccinidae, while Verconelkiy which is not notched, 
belongs to the Chrysodomidae. Named in honour of Mrs. G. Tait, of 
Maraekakuho. 

Cominella hamiltoni (Hutton). (Plate 17, tig. 4.) 

1886. Ctathurella hamiltoni Hutton, Trans, S.Z, Inst,, vol. 17, p. .316, pi. IS, 

tiff. 7. 

181)3. Claihurella hamiltoni Hutton, Macleay Mem, Vol., p. 62. pi. 7, tig. 35. 

11)16. Cominella huUoni Kobelt : Suter, X.Z. (lent, Surr, Pal. Hull. Xo. 3, p. 26 
(not of Kobelt). 

Shell small, broadly fusiform ; spire slightly higher than ajjerture with 
canal ; whorls 6, with high narrow shoulder, level with suture, body-whorl 
comparatively large, contracting fairly rapidly to short neck which is marked 
by a prominent fasciole ; protoconch a flat dome of 2 smooth whorls 
(- t(»ctiform, or “ew goute de mif'* Possmunn, 1895, p. 12) ; sculpture— first 
conch-whorl with strong ribs curving forward on lower part, of whorl, 
after first volution about 6 spiral threails apix^ar, these* surmount ribs and 
increase in number until there are about 12 on penultimaU' whorl with equal 
interstices, body-whorl with 20 of which anterior 8 are stronger than others, 
ribs number al^ut 12 on spire-whorls and 15 on body, are very strong and, 
passing over narrow shoulder, reach suture above, but become weaker 
on base and then die out ; suture undulating ; ajH^rturo oval, channelled 
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above, and with short wide anterior canal bent to left and deeply notched ; 
outer lip sharp, slightly sinuous, smooth within ; columella slightly arcuate ; 
inner lip calloused, produced along edge of canal and ending in sharp point. 

Holotyi)e in collection of the Canterbury Museum. 

Height, 16 mm. ; diameter, 9 mm. 

Locality,- Clays below limestone, Petane. 

Retnarh, — This Cominella is a very common one in the Petane clajrs 
of the Hawke’s Bay District. By Suter it was identified as the Recent 
C. quoyana (A. Ad.) (= huitoni Kobelt), but it is easily distinguished by 
the strong narrow ribs persisting to the suture above, and the strong 
spiral threads with interstices of equal width. 

Trophon murdochi n. sp. (Plate 17, figs. 12, 13.) 

Shell small, fusiform ; with turreted spire equal in height to aperture 
and canal ; whorls 4 besides protoconch, early ones with flat shoulder, 
later ones convex but still flattened below suture, body-whorl about three- 
quarters total height, contracted gradually on basc^ to form fairly long 
stout neck with slight twist to left and backwards and with moderate 
fascicle at base ; protoconch proboscidiform, of 2 smooth whorls, the first 
small and well tilted, the second increasing to a comparatively large sise 
and coiled in axis of shell ; sculpture — first conch-volution of much greater 
diameter than protoconch, so there is quickly developed a wide flat 
shoulder, which later becomes more sloping and relatively narrower, spiral 
sculpture of 3 strong cords with wider interstices, the lowest appears first 
on the conch-whorl, soon afterwards the middle one and then the top one 
at angle of shoulder, a fourth spiral appears in suture near aperture, while 
there is a weak one on shoulder of last two whorls, body with 8 strong 
spirals besides weak one on shoulder, whole surface covered with close fine 
sharp varices, stronger in interstices ; sutum well impressed ; aperture 
oval, subangled above, produced below into fairly long twisted canal well 
notched at base ; outer lip thin, slightly sinuous, as far as can be seen, 
smooth within ; columella straight, smooth ; inner lip smooth, ending a 
short way along canal. 

Holotype in collection of the New Zealand Geological Survey. 

Height, 13 mm. ; diameter, 7 ram. 

Locality, — 1099, clays below limestone, road-cutting, Maraekakaho. 

This species is easily distinguished from the other New Zealand examples 
of the Bubgenus by its fusiform shape and the number of siiirals on the 
body- whorl. 

Xymene drewi (Hutton). (Plate 17, fig. 8.) 

1883. Cominella drewi Hutton, Trans, N,Z, Inst,, vol. 15, p. 410. 

1893. Pisania drewi Hutton, Madeay Mem, Vol,, p. 42, pi. 6, flee. 13. 

1915. Euthria drewi (Hutton): Sutedr, N,Z, Oeol, Surv, PaJ, Ball, No. 3, p. 23. 

The ty|ie material consists of two specimens, the larger of which was 
selected by Suter as lectotype and wrongly called “holotype” by him. 
Hutton’s measurements agree with neither, but he appears to have given 
the dimensions of the largest specimen he knew of in many oases, irrespective 
of his type material. The two specimens do not agree even generically : 
the larger one has a parietal tooth and two small ones at the base of the 
columella, being closely related to TrUonidea ” compacta Suter ; the smaller 
one is what has generally been considered as Euthria drewi, and is the 
specimen figured in the Madeay Memorial Volume. It has therefore a 
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better claim to be considered the type of E. drewi than has the shell chosen 
by Suter. Further, in the original description Hutton says there are about 
22 spirals on the body-whorl ; Suter’s lectotype has 12, while the smaller 
specimen figured below has 18. 

Height, 13 mm. ; diameter, 7 mm. 

Generically this shell cannot be separated from Xymene plebeius (Hutton), 
from which it differs in the non-carination of the whorls. 

m 

Xymene oliveri n. sp. (Plate 17, figs. 7, 10.) 

Trophon rrispUA Gould: Hutton, TranA, X.Z. Jnst^ vol. IS, p. 347 (not 
of (>oukl). 

189.3. Trophon eriApuA Qould : Hutton, Marlr/iy Mem. To/., p. 40, pi. H, fig. 8 
(not of Gould). 

Shell small, fusiform, imperforate; spire acute, equal to aperture and 
canal ; whorls 6, convex, body-whorl with a high blunt shoulder, base 
contracted fairly quickly to short slightly curved neck ; protoconch broken 
in all specimens seen ; sculpture on early whorls two strong spirals with 
weaker one above, later another cord appears just above suture, body- 
whorl with 11 cords, with slightly wider flat interstices, each whorl has 
about 15 axial ribs of a variciform nature as they are traversed longitu- 
dinally by sharp growth-lamellae which appear also in interstices, in addition 
a fairly prominent varix is sometimes present on body-whorl, marking a 
former aperture ; suture well impressed ; aperture oval, produced below 
into short oblique recurved canal very slighriy notched at end ; outer lip 
constricted suddenly to canal, varixed on outside with a sharp edge bevelled 
within and creuulate or denticulate ; columella slightly arc^hed, meeting 
canal in prominent angle ; inner lip smooth, calloused, extending half-way 
along canal. 

Bblotype in Canterbury Museum. 

Height, 9 mm. ; diameter, 5 mm. 

Locality. — Pe tane . 

—Hutton’s classification of this shell under Gould’s species, 
which belongs to Tierra del Fuego, was quite tentative. On both occasions 
quoted above he says that the New Zealand shell “ may be distinct.” 
Evidently he was judging from figures. It is most unlikely that the shells 
should be si^ecifioally the same, considering their distribution. An exami- 
nation of Gould’s description (1852) shows important differences, among 
which are length nearly an inch . . . 8 or 9 prominent subangular 
varices.” The New Zealand shell is less than half this length, and has 
about 16 varioiform axials; it should therefore be regarded as a distinct 
species. Cossmann (1903, p. 54, footnote) changed Trophon crispaa (Gould) 
to Trophon gouldi, giving as his reason, ** Cette denomination fait doubh* 
emploi avec celle d’un Murex bicn anterieur, dans TEocene du Bassin de 
Paris ; I’espdce ndos^landaisc doit done recevoir un autre nom.” Now, the 
shell in question was described originally (Gould, Proc. Boston Soc. Nat. 
Hist., 3, p. 141, 1849) as Fusw crispus, so there is no justification for 
changing the specific name, as the Parisian shell is stiU retained under 
Murex. T, goMi cannot, however, be applied to the New Zealand shell ; 
it was definitely proposed as a substitute for T. crispus, and must he 
associated with that South American species. 

Anachia speighti n. sp. (Plate 17, fig. 1.) 

Shell small, fusiform ; spire ^ straight, slightly higher than aperture ; 
whorls 6 besides protoconch, with flat or slightly convex outlines, body^ 
whorl more than half height of shell, with rounded base constricted to short 
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n(*<*k, wJiifli is l)»*nt slightly to left and hackwards ; protoeuiicli elevated 
nalh'oid, of 2 smooth glassy whorls definitely marked by their texture 
from th(‘ iK'unie shell ; suture impressed, bordered below ; sculpture of 
about 20 stiong axial ribs with narrower interstices extending from suture 
to suture but dying out on base, there aiv spiral grooves with wider inter- 
spaces which appear only in inti^rstices of axials, 5 on jiemiltimate and 
4 on s])i re- whorls, on base tlu* sjaral interspaces are raised into rounded 
cords alwut 8 in number, s[)iral groove first bidow suture is generally 
stronger than the others, giving suture a bordiTtMl a])[)earance ; a|)ertun» 
rhomboidal, angled above, produced below into short wide canal, lightly 
notclHsl at end : outer lip straight, shar)), thickened within with a few 
obs<»h‘te teeth ; i*olumella short and straight, with low oblique fold at 
junction with canal ; inner lip smooth, wdth thin layer of callus ending in 
acute angle half-way down canal. 

llolotype in the Canterbury Museum. 

Height, 10*5 mm ; diumt‘U‘r, 4-5 mm. 

Localiti/. — Petuiie, clays below limestone. 

This shell is not uncommon in the Fetanc clays, but was 
not separated by Hutton from A. pinaniopsis ; the holotype was, indeed, 
among his M 3 mty[>ea of that species. A. i<pel(jhfi is easily separated from 
A. pmthiopsift and A, canveUaria by its stouter form, flat wdiorls, liordered 
suture, stronger axials es|K‘cially on the body, and spiral grooves appearing 
only in tlu* nb-interatiees on the spire-whorls. Figup‘s of the holotyijea of 
A, pimniopms and A, cancellana are given for comparison, (St^e Fhitc 17, 
figs. .3 and 20.) 

Alcithoe lutea n, sp. (Plate 17, fig. 17.) 

Shell large, ovato-fusiform ; spiiv conic, two-thirds height of a|>erture ; 
i\horls 6, suhangled about middle on spire, Inxly-whorl wdth strong tubt‘r- 
culate k<*el, contracting very slowly U) wcll-mark(*d basal fascicle ; jirotoconch 
bulbous, of al)out 2i smoolli volutions ; sculpture — the early whorls have 
about 14 obsolete ribs slightly stronger at shoulder-angle, on penultimate 
and body-whorls these form strong rounded tubercles, about 7 on latter, 
(h»‘re is no spiral 8<*ulptun* ; ajKTture high triangular, channelled above, 
broadly and deeply notched below; outer lip thickened, n»fl(‘xcd, ascending 
pciiuUimat!» whorl, smooth within ; columella inclined, with four strong 
oblique folds and sometimes a fifth weak |K>stenor one ; inner lij) calloused, 
widely spread over base and canal. 

Holotv|>e in collection of the New Zt^alund Geological Survey. 

Height, 92 mm. ; diamct<*r, ^38 mm. 

Locahiy. Blue sandy clays, Okaiiawa (’n^ek Ngaruroro River. 

Tinnarka. This species is closely related to and is probably the direct 
ancestor of Alcithoe arahicn^ from which it is readily distinguished by 
its relatively much higher sjare (tw^o-thirds insU^ad of one-half ajicTture), 
which gives the shell a different shape. There are also fewer and stronger 
tubercles on A, lutea, and the columella has generally 4, randy 5, folds. 
A, arahim has generally 6, and often 6 or 7. Alcithoe, of which the genotyjie 
U A, arabica, was treated as a subgenus of Fulyoraria by Suter, following 
fWmann ; but since the protoconch of the former genus is not laterally 
coiled, as it is in the latter, Alcithoe should take generic rank, and replace 
Fulfforaria in New- Zealand lists. 

Ancilla (Baryspira) opima n. sp. (Plate 17 , fig. 15 .) 

Shell small, strong, ovate ; spire short and broad, with sharp apex ; 
protoconch small, almost free from enamel; sculpture, spin*, and upper 
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part of boily-wliorl with sjnooth, inodorate callus, luiddl** zone 

of body- whorl with growtlj-lines only, separated from basal limb by a 
comparatively narrow depn'ssion ; a|R»rture slij»htly oblique, oval, dee})ly 
notchcfl below ; outer lip convex, thickened al)ove l)ut thin below and with 
denticle opposite sjarul de])ression ; columella slightly coneavo, truncated 
below ; inner lip calloused, with pad extending over parietal wall and 
neaily to protoeonch. 

IlolotyjK* in r<»lleetion of th<* New Z<*alaiid (bologieal Survey. 

Height, 16-5 mm. ; diameter, 11 mm. 

Ijocality, -1104, “ Fo.ssil (Veek,'’ west of (^ottag** Hoad, Maraekakaho. 
Remat ks, -This s)>eci(‘s was confused by Suter witl) A, depressn (Sowt^rby) 
because of its scpiatness, but it is comparatively much broadt-r than that 
8j»ecies. 

Marginella (Glabrella) brevespira n. .sp. (Plate 17, fig. 6.) 

Shell lelatively large, oval ; spire inconspicuous ; protoconch a large 
flattened dome ; whorls 3 besides ])rotoconeh, with flat outlines on spire, 
but body-whorl plump and inflated ; seulpturt* none, surface smooth and 
shining ; a))erture long, slightly wi<ler ladow ; outer lip thickened, varix 
aseemling to top of |jiuiultimate whorl, inside obsoIeti4y toothed ; columella 
with 4 strong oblique folds, the lower two mon‘ oblique than the up[)er. 
Holotype in collection of the New Zealand (b'ologieal Survt*y. 

Ht‘ight, 10 mm. ; diamctcT, 6 mm. 

Locality, Sandy beds in blue clays below limestone, tlm‘e miles above 
mouth of Maraekakaho Crt'ck. 

Remarks, This shell is closely related to M, kirki Marwick, but may 
b(‘ distinguished by the plump convex outline of the body-whorl and the 
very short spire with flat sides. 

Mangilia morgani n. sp. (Plate 17, fig. 11.) 

Shell of moderate size, fusiform ; spire slightly higher than ap(»rture 
and canal ; whorls 7, convex, protoconch broken off, lat(»r whorls with 
short sloping shoulder and blunt angle, base gradually contracted ; sculpture 
of strong axial ribs and wide interstices passing from suture to suture, 
increasing from 8 to 12 on spire-whorls, becoming shorter and finally dying 
out on body, last seen on shoulder ; spiral striae* ol>8oIet(*, sometimes more 
distinct on base ; a})ertun* ovate, produced below into short wiiie c*anal 
not notched anteriorly ; outer lip expanded, with shallow sinus between 
shoulder-angle and suture ; columella straight, with 2 insignificant folds ; 
inner lip thin. 

Holotype in collection of the New Zi*aland Geological Survey. 

Height, 17 mm. ; diameter, 8 mm. (a paratyjje is H) mm. by 8 mm.). 
Localiiy, — 1063, shell-b(*d, Okawa (^rcek, Ngaruroro Riv(*T. 
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Notes and Dencri'iptiom of New Zealand Lepidoptera, 

By E. Meykick, B.A., F.R.S. 

(Communicated by G. V. Hudson, F.E.S., F.N.Z.Inst. 

[Htad before ih€ Wdl\nqton Pkiloaophtcal Society, SOth September, 192! ; received by 
Editor, 6th Sovember, 1922 ; issued separately, 6th June, 1924.] 


Melanchra distracta n. np. 


Caradrixioae. 


9. 37 mm. Head and thorax mixed dark f?rey and white, with 
irregular oblique dark streaks. Palpi dark grey sprinkled white, terminal 
joint rather long. Abdomen pale fuscous. Forewings elongate-triangular, 
termen waved ; grey suffusedly irrorated white, veins marked with inter- 
rupted blackish lines ; first and second lines double, waved - dentate, 
blackish-grey, rather curved, second very strongly near costa ; median 
shade rather curved, grey, on costa forming an oblique blackish streak, 
orbicular little marked, large, round, grey-whitish centred with grey 
suffusion, reniform trapezoidal, white, interior filled with whitish-grey, 
anterior edge subconvex, posterior concave ; subterminal line indicated 
by an inwards-oblique streak of dark-fuscous suffusion from costa towards 
a])ex and a similar somewhat interrupted streak from termen beneath 
apex to dorsum before tornus, terminal area round these suffused whitish ; 
black terminal intcrneural dots or marks : cilia grey slightly sprinkled 
white. Hindwiugs light fuscous, jiosterior half suffused rather dark grey ; 
cilia fuscous, tips whitish-mixed. 

Mount Ruapehu, 4.000ft., in January (Hudson); one specimen. Per- 
haps nearest cucullina. 


Venusia autocharis n. sp. 


Hydriomenidae. 


(J9. 28 mm. Head orange-ferruginous, a white frontal bar. Palpi, 
thorax, and abdomen ochreous-orange. Antennae white, pectinations light 
grey Forewings somewhat elongate-triangular, termen bowed, oblique ; 
ochreous-orange, towards costa tinged lilac, costal edge in d anteriorly 
suffused dark grey and slightly speckled white ; a slightly sinuate lilac- 
fuscous fascia from dorsum before middle to apex of wing ; in d a rather 
dark fuscous dot in middle of disc, and veins towards dorsum and termen 
somewhat tinged whitish and dotted with dark-fuscous suffusion : cilia orange, 
paler towards tips. Hindwings pale ochreous-yellowisb, whitish-tinged in d, 
towards termen suffused light ochreous-orange ; cilia as in forewings. 

Mount Ruapehu, 4,(XX) ft., in January (Hudson) ; three specimens. 
Near charidema, but distinct. 


Crambidae. 

Diptychophora parorma n. sp. 

d. 13-14 mm. Head ochreous-whitish. Palpi ochreous-whitish mixed 
with grey. Thorax whitish mixed with dark grey. Forewings with termen 
more oblique than in elaina; whitish, slightly sprinkled grey; base 
spotted with blackish-grey, then some blackish-grey irroration tinged with 
whitish-ochreous, followed by first line, which is irregular, black, angulated 
outwards in disc and inwards towards termen ; an obscure curved rather 
broad median shade of grey suffusion mixed with whitish-ochreous, above 
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itM middle an irregular X-shaped black mark, lower angle resting on a 
roundish white spot ; second line double, fine, grey, curved, waved, 
indented on fold ; a terminal fascia of grey suffusion, including apical 
dot preceded by a ^hite crescentic mark, and six black semicircular 
terminal dots more or less edged whitish anteriorly : cilia whitish, a dark- 
grey basal line and gre}dsh subapical line. Hindwings light grey, a curved 
whitish line at J, and a whitish terminal line, terminal edge grey; cilia 
whitish, a light-grey subbasal line. 

Mount Ruapehu (2,800 ft.), Wainuiomata, in December and January 
(Hudson) ; two specimens. Very like elaina^ but immediately distinguished 
by the black terminal dots, of which there is no trace in elaim. 


^ ^ Tortricidae. 

Catamacta transfixa n. sp. 

S, 15 mm. Head and thorax dark purplish-fuscous mixed with dark 
red-brown. Palpi dark fuscous. Antennal ciliations 1. Fore wings sub- 
oblong, costa anteriorly gently arched, with rather broad fold from base to 
beyond J, termen sinuate, oblique ; ferruginous-brown sufiusedly reticulated 
with glistening greyish- violet ; a narrow suffused ochreous-whitish median 
streak from base to termen, similar streaks on veins 6 and 7, on vein 3, 
and space between this and tomua suffusedly irrorated ochreous-whitish : 
cilia ferruginous-brown mixed whitish, tips whitish, at apex a violet-grey 
bar. Hindwings pale grey, very faintly mottled ; cilia whitish. 

Wellington, in DccemW (Hudson) ; one specimen. 

Tortrix zestodes n. sp. 

^ . 14 mm. Head ferruginous. Palpi ferriiginous-brown, tip mixed dark 

fuscous. Antennal cUiations It^. Thorax ferruginous mixed dark fuscous 
Forewings elongate, slightly dilated, costa anteriorly gently arched, without 
fold, termen nearly straight, little oblique ; fcrrugmous-ochreous ; basal 
patch ferruginous, edge rather irregular, oblique ; central fascia ferruginous- 
brown, rather broad, very oblique, confluent except towards costa with 
a broad ferruginous-brown terminal fascia : cilia ferruginous, with tips 
pale, towards tornus grey, on costa barred grey. Hindwings dark grey, 
on posterior half dotted pale grey ; cilia light grey, with dark-grey sub- 
basal line, tips on apex and upper part of termen whitish-ochreous. 

Flora Camp, Mount Arthur, 2,500ft., in January (Miss Stella Hudson); 
one specimen. Nearest crypsidora. 


Oblechiadae. 

Gelechia lapillosa n. sp. 

<J. 15-16 mm. Head, palpi, and thorax slaty-grey, somewhat speckled 
whitish. Forewings rather narrow, apex pointed, termen very obliquely 
rounded ; dark slaty-fuscous, irregularly sprinkled or mixed whitish-grey ; 
markings cloudy, formed by absence of pale mixture, or in one specimen 
blackish ; spots representing stigmata, plical rather obliquely before first 
discal, a thick oblique bar from costa terminating in these two, an 
additional spot midway between plical and base; an angulatcd grey- 
whitish transverse shade at | more or less distinct: cilia light grey, 
basal half somewhat sprinkled dark fuscous. Hindwings and cilia light 


«wy- 

Mount Ruapehu, 4,000 ft., in January, “ very common in river-bed ** 
(Hudson) ; four specimens. Next lithodes. 
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Gelechia aerobatis ii. s]). 

cJ. If) inm. Head, palju, and thorax light -greyish. Fore^nngs rather 
narrow, pointed, termen very oblique; rather Jight - brownish, darker 
t(»wards base ; a rather broad whitish costal 8tn*ak nearly from base to 
f, narrowed near base, j)08terior extremity suffused, a slender suffused 
dark-grey streak on costal edge from before middle of wing to § ; discal 
stigmata rather elongate, dark fuscous, touching lower edge of whitish 
streak, plical slightly marked or obsolete, somewhat before first diseal : 
some fuscous irroration running from second discal to beneath apex ; 
eosta posteriorly and termen interru])tedlv lined fuscous : cilia pale-greyish, 
round eosta and apex suffused whitish. Hindwings light grey ; cilia pale- 
greyish. 

Mount Arthur, 4.()0()ft., in January, one t‘xamj)le taken by myself, 
also a second at 3,5(K) ft. by Mr Hudson. Between phayefria and wmwo- 
phnujma. 

Phthorimaea heterospora n. sp. 

cJ. 1 1 mm. Head whitish-grey-ochreous or grey-whitish. Palpi grey 
sprinkled whitish, terminal joint whitish anteriorly suffused dark fuscous 
except towards base. Thorax whitish with eimtral whitish-ochreous stripe, 
])atagia greyish-oehreous. Forewings rather narrow, apex pointed, termen 
straight, extremely oblique ; light brownish - ochreous, on costal half 
suffusedly irrorated fuscous, between stigmata and on terminal ar(*a 
sprinkled whitish, dorsal area beneath fold suffused whitish ; discal stig- 
mata variably indicated by irregular dark-fuscous irroration, approxi- 
mated, plical in one specimen well-marked, black, somewhat before first 
discal, sometimes a streak of dark-fuseous suffusion on fold towards base ; 
eosta posteriorly and termen sprinkled dark fuscous: cilia pale greyish- 
oehreous mixed whitish or wholly grey- whitish. Hindwings and cilia pale 
grey or grey- whitish. 

Mount Ruaj)ehu, t,(KK) ft., in January (Hudson) ; two specimens. 

(ThYPHIP'rERYGIDAE. 

Glyphipter3rx calliactis Meyr, 

Mr. Hudson has sent me a bred female of this species ; it differs 
remarkably from the male in having the slender greyish-oehreous streaks 
from dorsum at J and beyond middle replaced by oblique slightly-curved 
wedge-shaped ochreous- white spots, the apical half of second violet-golden, 
th(‘ metallic portions of the costal and dorsal streaks thicker, violet -golden, 
the terminal markings consisting of a violet-golden suba))ical dot, a short 
longitudinal mark before this, and a rather thick streak along lower ]>art 
of termen. 

Gkacilariadae. 

Acrocercops zorionella Huds. 

This distinct species, of which I have received an example through 
the kindness of Mr. Hudson, is referable to Acrocercops and not to 
Parectopa, 

Plutellidae. 

Thambotricha n. g.* 

Head with appressed scales ; ocelli posterior ; tongue developed. 
Antennae in ^ slender, joints elongate, with spreading whorls of 

* Entomologist, vol. 55, Dec., 1922, p. 270* 
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extremely long fine ciliations, basal joint modorate, rather stout, with 
rather small pecteii. Labial palpi long, recurved, second joint thickened 
with scales forming a very short apical tuft beneath, terminal joint 
somewhat shorter than second, rather thickened with scales, pointed. 
Maxillary palpi very short, drooping, filiform. Posterior tibiae with series 
of rough projecting bristly scales above.* Forewings with 16 furcate, 2 
from 7 to termen, 11 from middle. Hindwings J, elongate-trapezoidal, 
cilia 1 j ; 2 remote, 3 and 4 approximated at base, 5 7 somewhat approxi- 
mated towards base. 

A remarkable form, perhaps nearest Dolichernhy but very distinct. 
Thambotricha vates n. sp. 

^ . 14 mm. Head pale ochreous, side tufts bronzy. Palpi bronzy- 

fuscous. Antennal ciliations 8. Thorax purple- bronzy-ochreous. Abdomen 
whitish-ochreous. Forewings elongate, narrowed towards base, costa sinuate, 
apex pointed, termen faintly sinuate, oblique ; ])ale yellow overlaid with 
purplc-bronzy-ochreous, costal edge pale yellow from J to | ; discal stigmata 
remote, rather dark fuscous, an additional dot beneath and rather before 
second, these two partially surrounded with pale-yellowish ; a slender 
terminal streak of purple-fuscous suffusion : cilia whitish-yellowish, on costa 
suffused purple-ochreous, darkest above apex, on dorsum pale ochreous 
tinged purple, cilia extending to before middle of dorsum. Hindwings 
and cilia ochreous-whitish. 

Wellington, in March, one specimen swept from forest growth by a 
young collector, Edward C. Clarke, aged fourteen, and kindly forwarded 
by Mr. Hudson. It is permissible to hoj)e that the discoverer of this 
very interesting species may be thus early inaugurating a distinguished 
entomological career. 

Protos 3 maema quaestuosa n. sp. 

o ?. 12 13 mm. Head and thorax dark indigo-fuscous. Palpi greyish, 

terminal joint suffused dark bluish - fuscous anteriorly. Antennae grey, 
basal J moderately thickened with dark -grey scales^. Forewings rather 
narrow, apex obtuse, termen nearly straight, rather oblique, outline of 
terminal cilia rounded ; dark purplish-fuscous ; in one specimen a rather 
thick light-brownish streak along anterior half of fold ; markings iridescent 
violet-golden- metallic, more or less broadly edged with brown suffusion ; 
a slender oblique streak from costa near base to fold ; a hardly curved 
slender transverse median streak, sometimes interruj)ted ; a dot in disc 
at f, nearly touched by an erect streak from tornus ; a dot on costa near 
apex ; a narrow stn^ak along termen, at and near lower extremity pre- 
ceded by two black dots : cilia bronzy-grey, tips paler and submetallic, 
at apex sometimes whitish. Hindwings rather dark grey ; cilia grey. 

Mount Aurum, bred from larvae on native grasses in January (Hudson) ; 
five specimens. Closely related to sieropficha, but distinguished by the 
grey naked apical portion of antennae (m steropucha white) and rounded 
outline of terminal cilia of forewings (in steropucha always perceptibly 
sinuate). The scale-thickening of antennae is less strong and less extensive 
than in sterojntcha^ but varies in that species, as also do the metallic mark- 
ings of forewings. 

Orthenches chartularia n. sp. 

<y . 16 mm. Head and thorax whitish. Palpi dark grey, tips of second 
and terminal joints white. Forewings elongate, apex obtuse - pointed, 
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termen slightly rounded, rather strongly oblique ; whitish, irregularly 
strewn with dark-fuscous strigulae partially mixed with grey suasion ; 
four small dark-fuscous spots on costa from before middle to j, and four 
somewhat larger in a median longitudinal series from i to { ; four dark- 
fuscous dots on posterior half of dorsum : cilia whitish, a grey basal shade, 
at apex a grey bar. Hindwings grey-whitish ; cilia whitish. 

Mount Auapehu, 4,0(K) ft., in January (Hudson) ; one specimen. 

Tineidab. 

Astrogenes chrysograpta Meyr. 

3 4- 12-14 mm. Three fine examples from Mount Ruapehu, 2,800 ft. 
(Hudson) ; these have the last three metallic dots of costa wholly absent 
or very slightly indicated, but after very careful examination I am satisfied 
that they are the same species. Mr. Hudson states, Taken amongst 
Cordyline, very local.” 

Tinea cymodoce n. sp. 

f , 11 mm. Head fuscous, face with a few whitish hairs, orbits whitish. 
Palpi white, second joint sprinkled fuscous. Thorax rather dark fuscous, 
edges of patagia white. Forewings elongate, apex obtuse-pointed, termen 
very obliquely rounded ; bronzy-fuscous ; some whitish suffusion towards 
costa anteriorly, a very fine white longitudinal stria from base beneath 
this, on dorsal half from base to middle several very fine short whitish 
striae ; a slender oblique white streak from costa at | not reaching half 
across wing, two approximated slightly sinuate from costa about middle 
reaching half across wing, two approximated shorter and little oblique 
at §, two separate nearly direct beyond these, and two very short white 
triangular marks before apex; three somewhat oblique slender whitish 
streaks from dorsum at middle, and not reaching half across wing, 
some dark-fuscous suffusion between these ; a short slightly oblique whitish 
streak from dorsum near tornus, one erect at tomus, and one in middle 
of termen, all these becoming suffused and silvery upwards, a dot of silvery 
suffusion in disc at } ; a small silvery-whitish mark beneath apex : cilia 
light bronzy-grey with slender white bars on markings, a black basal line. 
Hindwings dark purplish-grey ; cilia grey, darker towards base. 

Mount Arthur, 3,600 ft., in January (Hudson) ; Mr. Hudson has also 
an example from Mount Ruapehu. Near astraea. 

Endophthora tylogramma n. sp. 

^ . 7 mm. Head ochreous-whitish. Palpi dark fuscous. Thorax grey- 
whitish, patagia and a dorsal stripe suffusedly mixed blackish. Forewings 
elongate - lanceolate ; purple sussed light grey, and irregularly mixed 
blackish ; a narrow irregular white dorsal streak from near base, forming 
three irregular spots filled with light greyish-ochreous except on margins 
at middle, and |, dorsal area above these suffused blackish, beyond these 
a very fine white line along termen to apex : cilia light-greyish. Hind- 
winp bronzy-purple-grey ; cilia light grey. 

Wellington, in March, “ swept from forest growth ” (Hudson) ; one 
specimen. I have not been able to determine the neuration accurately, 
but it agrees nearly with that of Endophthora, and some variation would 
be permissible ; superficially the species is a very distinct one. 
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Notes and Descriptioths of New Zealand Lepidoptera. 

By Alfrbd Philpott, F.E.S., Assistant Entomologist, Cawthron Institute, 

Nelson.^ 

[Head bejore the Nehon InetiMe^ I4th July and ISlh October, 1922 ; received by Editor, 
21et October, 1922 ; ieeutd eeparately, 6th Jane, 1924,] 

, ^ Nootuidak. 

Ichneutica dives n. sp. 

3 $. 39-46 mm. Head and palpi ferruginous sprinkled with grey, apex 
of terminal joint of (lalpi grey-whitish. Antennae ochreous, in 9 whitish, 
ferruginous beneath, pectinations in S 4- Thorax ferruginous, thickly 
irrorated with grey, collar grey-whitish. Abdomen fuscous-grey. Leg» 
ferruginous sprinkled with grey, all tarsi annulaied with grey-whitish. 
Forewings moderate, costa almost straight, ai)ex obtuse, termen rounded, 
oblique ; ferruginous, irrorated with white and grey ; an irregular white 
basal line, interruptedly margined with black anteriorly ; first line irre- 
gular, bent inwardly beneath costa, broadly excurved at middle, white, 
posteriorly black-margined ; claviform pale-centred, black-margined, touch- 
ing first line ; orbicular round, pale-centred, black-margined, half-way 
between first line and reniform ; reniform pale-centred, black-margined 
laterally ; a white dot on costa above reniform ; second line irregularly 
dentate, excurVed on upper f, incurved beneath, white, black-margined 
anteriorly ; subterininal line parallel with termen, obscure, grey-whitish ; 
interruptedly margined with blackish anteriorly ; terminal area paler : cilia 
ferruginous, obscurely barred with whitish. Hindwings fuscous-grey ; a 
aark line round termen : cilia fuscous-grey with faint dark basal Une, tips 
more or less whitish. Female in all respects much jialer than male. 

Distinguished from the other species of the genus by the ferruginous 
ground-colour. 

Mount Arthur Tableland, at an elevation of 4,500 ft. Five males and 
two females taken at “sugar*’ in December and January. Holotype (J), 
allotype (9), and paratypes in coll. Cawthron Institute. 

Persectania similis n. sp. 

cf ?. 3B-40mm Head and palpi reddish-brown sprinkled with white. 
Antennae reddish-brown, basally white, in male with short cilia. Thorax 
with slight blunt anterior crest, greyish-white ; a white frontal bar, 
margined beneath with blackish -brown and above with reddish-brown ; 
patagia margined with reddish-brown. Abdomen in cJ brown, in 9 grey. 
Legs reddish-brown, tarsi mixed with white. Forewingp namw, costa 
almost straight, apex blunt-pointed, tennen rounded, oblique ; bright reddish- 
brown irrorated wUh whUish; basal area above middle for about ^ in cf 
clearer white, in $ less marked and extending farther along costa ; a fine 
blacldsh median streak from base to margined beneath with dark 
reddish-brown ; a broad streak along dorsum suffused with whitish ; first 
line strongly dentate, white, posteriorly brown-margined, hardly traceable 
on upper half ; an indistinct blacldsh line in disc above middle ; second 
line hardly distinguishable, blackish-margined, strongly dentate, apex of 
teeth marked by black dots ; subterminal very strongly and irregularly 
dentate, dentations filled with whitish, anteriorly interruptedly blackish- 
niargined ; stigmata almost obsolete, in female orbicular and reniform 
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roprt'seiitrd by obscure pinkisli blotches : cilia reddish -brown, tijjs m«)rp 
or less whitish. Hind win «s dark fuscous, in male reddish-tinged : cilia 
in ; grey, in V basal half white, with interni])tcd dark basal line. Under- 
sides fuscous-grey, j)ink-tinged, in 5 paler. 

In general a}ijK*arunce very like P. ewiiigii (Westw.) but narrower- 
wnnged and without the |)eeuliar reniform uf that s|)ecie 8 . 

tiouland Downs. One of each sex taken in February. Holotyt>e (J) 
and allotyjK* ( ♦-) in coll, ('awthron lnstitut<‘. 

_ Pyraustidae. 

Scopana pura n. sp. 

J 4 . 21-22 Him. Hi^ad grey mixed with fuscous. Ma.xdhary palpi 

grey, labial fuscous. Antennae fuscous, in J shortly ciliatc*d. Thorax 
(lark greyish-fuscous. Abrloinen grey, anal tuft oehreous. Ijogs grey, 
anterior tarsi infuscated. Forewings moderately ililated, costa arched at 
base, thence straight, ajX'X rounded, termen straight, oblique ; grey, 
strongly suffused wiHi white on basal area and beneath costa to second line ; 
an interrujited blackish line at base ; first line indwMted hy thick brownish- 
black posterior mnitiiiiiiujy ouhmrdly oblique on nppei half, inwardly angled 
at middle: orbicular dot-like, detached, black; n'liiform X-shajs^d, black; 
second liiu* irregular, indented beneath costa, incurved on low<*r § and 
dentfite above dorsum, white, strongly black-margined anteriorly ; a mar- 
ginal aeries of black dots, jireceded by an obscure white shade : cilia 
fuseoua-grey with a darker basal line. Hindwings gre)dsh -fuscous, darker 
apieully : cilia as in forewdngs. Keinale paler in all res|)ects. 

Near S. nomeutis Meyr., but structurally distinct in the much shorter 
antennal ciliations ; the angled first line is also a good distinguishing 
character. 

('ommon on the tableland of Mount Arthur at 4,U(K)ft. to 5 , 0 (K)fl. in 
January. Holotype {S), allotyjH* (V), and a series of iiaratyjies in coll. 
CWthroii Institute. 

Scoparia falsa n. sp. 

J ?. 21-24 mm. Head grey. Palpi brown, mixed with white on U])per 
surface and white basally Ixmeath. Antennae brown, very shortly ciliated 
in both sexes. Thorax grey mixed with blackish. AlKlomcn oehreous -grey. 
lA'gs whitish-ochreous, anterior tibiae and tarsi infuscated and annuiat(*d 
with oehreous. Forewings moderate, costa slightly arched, apx obtuse, 
termen faintly sinuate, oblique ; pale brown, densely irrorated with white 
and with scattered blackish -brown scales ; an indistinct short blackish- 
brown line from middle of base ; first line obscure, evenly curved, white, 
margined on costa with brown ; a thick brownish-black disced streak from 
first line to reniform, margined beneath with brown; clavifonu irrc^gular, 
blackish, touching discal streak ; reniform thick X-shaped, brownish- black, 
connecting with basal streak ; secxind line obscure, white, anteriorly mar- 
gined by a series of blackish dots, moderately indented beneath costa ; 
veins interruptedly marked with blackish : cilia pale brownish mixed with 
white. Hindwings ochreous-grey, in ? fuscous tinged : cilia grey-whitish. 

Belongs to rotuella group, but is not closely allied to any species. 

A male and two females taken at Oouland Downs in February, and a 
male bred from moss taken from the Dun Mountains at about 2,000 ft. ; 
the latter specimen emerged on 15th Decern bi»r. Holotyp (cJ), allotype (?), 
and one paratype in coll. Cawthron Institute. 
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Scoparia gracilis n. ap. 

V. 16-19 mm. Head fiwcous mixed with white. Palj)i fuaeous, 
white beneath bosally and partially white above. Antennae fuscous, 
eiliations in d J. Thorax blaekish-fuscous with a white anterior median 
H[>ot and margins of patagia whitish. Alxlomen dark greyish -fuscous, 
l^egs gR^yish -fuscous, tarsi annulated with whitish. Fore wings narrow, 
costa almost straight, a^jex rounded, termen slightly rounded, oblicjue ; 
pnle-hrownisht irrorated with black and while; lines white ; a very irregular 
whit4‘-niargined black band at base ; first line curved, a little oblique irith a 
slight indentation at middle, posteriorly broadly margined on upjKT half 
with black ; claviform rather large, detached, black ; an outwardly-oblique 
broad wliite fascia from costa at middle, not reaching half across \ving ; 
reniform oliscurely H-shaiied, lower half white, black alxive ; second line 
broadly indented beneath costa, weakly curved to just above dorsum ; 
subterminal broad, suffused, interrupted at middle ; a thin terminal line : 
cilia gR'yiah -fuscous with darker basal line. Hindwings greyish-fuscous : 
cilia as in forc^wings. 

Near N. vritica Meyr., but the form of the lines is different and there an* 
no yellow markings. 

Mount Arthur Tableland, 4,(X)()ft. to 5,(H)()ft. Fairly common in De- 
cember, and one sticcimen taken in the middle of January, llolotype ( J ), 
<dloty[>e (V), ami a series of male paraty|H*s in coll. C'awthron Institute. 

Ptkkophouidae. 

Platyptilia ferruginea Philp., Trans, N.Z, Inst,, vol. 54, p. 15(). 

Since describing the above species from the unique V taken at the 
Mount Arthur Tableland the male has b«*en added to the collection of the 
Tawthron Institute, a single s|)ecimen of that sex having been secured by 
Dr. Tillyard at Gouland Downs early in February. It agrees exactly in 
colour and markings with the holotypc, but is smaller, having a wing- 
expanse of only 18 mm., as against 21 mm. in the female. 

Toktricidab. (See also p. 212.) 

Cnephasia latomana (Meyr.), Trans, N,Z. Inst,, vol. 17, p. 145. 

I found this s|)ecie8 fairly common on the Mount Arthur Tableland in 
December, at elevations from 4,(KX)ft. to 4,5(X)ft. The type specimen was 
a female, and, though Mr. G. V, Hudson took both sexes on (Tordon’s Pyramid 
in 1889, the male, as far as I am aware, has not been described. In 
appearance the sexes differ considerably, and it may be useful to briefly 
indicate the differences. While the ground-colour of the female is almost 
pure-white, that of the male is densely irrorated with fuscous and ferruginous. 
The area is also much reduced, so that the space is often almost wholly 
taken up by the markings. In the female the markings are ochreous-tinged, 
but in the male they are bright ferruginous. The hindwings of the male 
are dark fuscous, in strong contrast to the whitish ones of the female. The 
general effect is to produce a whitish female and a r(*ddish male. 

Tortrix argentosa n. sp. 

d $. 16-17 mm. Head, palpi, and thorax grt* 3 d 8 h -white. Antennae 
grey, eiliations in d |. Abdomen ochreous-grt*y- whitish, anal tuft ochreous- 
white. Ijegs ochreous-white, anterior jmir and spurs infu.Hcated. Forewings 
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TranBactiom, 


elongate, costa strongly arched, apx pointed, temien rounded, very 
oblique ; silvery white; extreme edge of costa, from base to a varying point, 
blackish ; a black dot in disc at }, frequently absent : cilia greyish-white. 
Hindwings and cilia pale greyish- white. 

Near T, imligestana Meyr., but whiter and without any reddish suffusion 
in disc. 

Dun Mountain, at 3,000 ft. Eight males and one female taken flying 
in the evening among low shrubs and herbage. Holotype (<J), allotype ($), 
and a series of <J piratyix»8 in coll. Cawthron Institute. 


Oec'ophoridae. 

Borkhausenia pallidula n. sp. 

(J. 13-14 min. Head pale whitish-ochreous. Palpi whitish-ochreous, 
outwardly infuscated. Antennae whitish-ochreous, annulated with fuscous, 
ciliution in d 1. Thorax white mixed with pale fuscous. Abdomen ochrc*ous- 
whitish, basal segments white, anal tuft brighter ochreous. Legs whitish- 
ochreous, more or less infuscated. Porevdngs rather elongated, costa evenly 
arched, apex blunt-pointed, terinen rounded, very oblique ; white^ irrorat^ 
with pale fuscous ; many hlackishfuscous scales, tending to form an irregular 
spot in disc at } and a series of terminal dots : cilia grey-whitish, fuscous- 
tinged apically, with a fuscous basal line. Hindwings grey-whitish, 
fuscous-tinged apically : cilia grey-whitish with an indistinct dark basal 
line. 

An obscure but quite distinct form. 

(iouland Downs, in February. A series of eight males beaten from 
undergrowth. lIolotyi»e (cj) and a series of paratypes in coll. Cawthron 
Institute. 


Olyphiptekyqidae. (See also p. 213.) 

Glyphipteryx octonaria n. sp. 

d. 11-13 mm. Head and thorax bronzy-fuscous. Palpi fuscous- 
black with five white bands. Antennae fuscous, clothed with grey 
pubescence. Abdomen fuscous. T^egs greyish -fuscous, tarsi annulated 
vith whitish. Forewings broad, posteriorly dilated, costa evenly arched, 
apex rounded, tormen sinuate-indented, oblique ; golden bronze, more 
fuscous at base and on area before tomus ; eight violet-white metallic 
costal strigae, all more or less dark-margined ; first, second, and third 
before middle, outwardly oblique, not reaching centre of wing; fourth 
beyond middle, oblique below costa, thence excurved to tomus, pink on 
lower I : remaining strigae more distinctly whitish on costa and pink on 
lower portions ; fifth outwardly oblique, joining sixth, which is transverse, 
and extending half across wing ; seventh and eighth inwardly oblique, 
short ; a violet-pink metallic patch on termen beneath costa and a larger 
one above tornus : cilia whitish, round apex bronzy-black but white opposite 
costal strigae. Hindwings dark fuscous, bronzy on apical half : cilia dark 
fuscous. 

Near 0. codonias Meyr., but a smaller species with differently arranged 
strigae. 

Gouland Downs. Three males found on low forest herbage early 
in February. Holotype (d) and two paratypes in coll. Cawthron In* 
stitute. 
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Orthenches similis n. sp. 


Plutkllidau. 


S V. 14-16 lUDi. Head while, tinged with fuscouB. Paljii fuscous, 
second joint with apical ring white, terminal joint mixed with white. 
Antennae alternately ringed with blackish-fuscous, and white interrrupted 
with fuscous scales. Thorax greyish-fuscous with purplish-violet sheen. 
Abdomen greyish-fuscous, anal tuft paler. Legs white, anterior pair 
infuseated and all tarsi annulated with fuscous. Forewings elongate, costa 
evenly arched, apex rounded, termen rounded, oblique ; wiiite, thickly 
irrorated with brown ; markings dark brown ; outer margin of basal patch 
very strongly oblique ; an outwardly-oblique thick fascia from before middle 
reaching half across wing, enclosing a white spot in apical portion ; tomal 
and terminal area dark brown, interrupted by upright white fascia from 
tomus which unites with white apical area of costa ; two or three brown 
spots on costa above white tomal fascia ; sometimes a series of wliite terminal 
dots : cilia greyish-fuscous with dark basal line, on costa mixed with white 
and sometimes with subapical and tomal white spots. Hind wings greyish- 
fuscous, darker apically : cilia greyish-fuscous with a dark basal line. 

Very similar in appearance to 0. semifasdata Philp., but the light and 
dark areas in that species are more pronounced, the ground-colour being 
less irrorated with brown. 

Common at Nelson from Novemln^r to January in Nothofagus forest 
to 2,000 ft. Generally beaten from a sj)ecie8 of Gaultherui. Holotype (o ), 
allotype (V), and a long series of jiaratypea in coll. Cawthron Institute. 


Nyhfhalidab. 

Danaida chrysippus petiiia Stoll., SuppL Cramer's Papillons Exoliques, 
132, pi. 28, f. 3. 

An example of this butterfly was captured in January at Nelson by 
Mr. W. Wastney. Mr. 6. V. Hudson (Trans, N.Z, hist,, vol. 40, p. 104, 
1908) published the first record of. the species for New Zealand, a specimen 
having been brought to Mr. E, C. Sherlock, who states that he saw another 
at the same locality, a few miles from the Thames. Mr. Hudson gives a 
description and a figure. The Nelson specimen, which Mr. Wastney has 
kindly presented to the Cawthron Institute, is evidently the Australian 
subspecies petiiia, and from Mr. Hudson’s figure it would appear that the 
Thames specimen also belongs to that fonn. Both specimens are females. 


Plusiadae. 

Sericea spectans Guen., Noel,, vol. 3, p. 172. 

A specimen of this common Australian species was captured by 
Mr. W. Wastney at Nelson in February, evidently a chance arrival from 
the Commonwealth. A short description is appended. 

Expanse of wring, 88 mm. Head, thorax, and abdomen dark chocolate- 
brown. Forewings dark chocolate-brown, slightly ochreous-tinged on 
basal area and with violet metallic sheen in disc and towards dorsum ; 
three or four irregular dark-brown fasciae near base ; a double dark-brown 
fascia before middle ; a broad dark-brown fascia beyond middle, broadly 
excurved on upper half to encircle a large black-ringed eye-spot ; sub- 
terminal and tesi^al waved dark-brown lines. Hindwrings dark chocolatc- 
browm with a median pde-margined fascia and a tomal blackish blotch 
containing two bluish-white spots. 
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Tranta chons. 


Soiuf^what similar in apjx'arance to Dasypodia selemphora Gn., hut easily 
clistin^^uislied, apart from the j^eneric eharaotc'rs, by the violet sheen, the 
differenee in the transverse fasciae, and the absence of the tenninal series 
of white dots. 


C^RAMBIDAfi. 

Crambus abditus ii. sp. 

cj. 27 mm. Head oclireoiis-white. Labial palpi 4, ochreoiis-white. 
Maxilliary palpi white. Antennae ochreous- white. Thorax brassy-yellow. 
Abdomen and legs whitish-ochreous. Fore wings moderate, costa evenly 
arched, apex acute, termen almost straight, very oblique ; brassy-yellow ; 
costa tmrgined throughout with white; a straight well-defined white median 
longitudinal stripe, inarginc^d with fuscous above except near base, and more 
narrowly beneath on basal half ; some obscure white terminal streaks above 
median streak ; cilia white. Ilindwings white, faintly tinged with ochreous : 
cilia white. 

In the acute apex of the forewings this species recalls the much larger 
(\ angustipeuuis Zell., but the markings are altogether different. 

Bred by Mr. C. Lindsay from a larva fouml at Otarama, Canterbury, in 
October. Holotype {<J) in coll, (‘anterbury Museum. 


ToRTRK'IDAK. 

Tortrix scniposa n. sp. 

S. 17 mm. Head gn*yish- white. Palpi grey, terminal segment short 
and bluntly jiointed. Antennae grey, ciliation 1. Thorax grey, patagia 
brown. Abdomen (missing). Legs grey, anterior pair infuscated. Fore- 
wings strongly arched at base, thence straight to a|K^x, apex rounded, 
termen rounded, oblique; white; markings br&nzy-hrowu ; basal patch 
indicated by an irregular fascia, projecting at middle ; two curved fasciae 
beyond this, second broken up into spots ; niedian fascia directed towards 
iornus, evenly dilated from costa, interrupted at § ; four or five interrupted 
irregular fasciae between median fascia and apex : cilia greyish -white, 
darker round apex. Hindwings fuscous grey : cilia grey with a darker 
basal line. 

Not readily comparable with any other Tortrix. 

Mount Ruapehu, in January. One male taken by Mr. C. C. Fenwick, 
who retains the tyjx*. 


Tortrix subdola n. sp. 

cJ. 15-16 mm. Head greyish-white, face darker. Papli greyish-white, 
darker apically, second segment thickened with scales, apex truncate, 
terminal segment very short, hardly projecting. Antennae annulated 
alternately with fuscous and whitish, ciliations in ^ |. Thorax fuscous- 
grey. Abdomen whitish-grey, anal tuft ochreous-white. Legs whitish- 
grey, anterior pair strongly infuscated. Forewings, costa strongly arched, 
apex pointed, termen rounded, very oblique ; siloery-white tinged with grey ; 
extreme edge of costa, for short distance basally, fuscous ; median costal 
area more clearly white ; a speckling, consisting of groups of one to four black 
scales, throughout ; a prominent black discal dot : cilia whitish-grey with 
darker basal line. Hindwings and cilia greyish-white. 
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Very similar in appearance to T. argentosa Philp., but the black speckling 
is absent in that species. From T. indigestana Mcjt, the structure of the 
palpi is a good distinguishing character. 

Taken by Messrs. C. (\ Fenwick and Morris N. Watt at Ruapehu in 
December and January. Five males were forwarded for examination. 
Holoty})e (<f) and paratypes in coll. (\ C. Fenwick. 


Elachista watti n. sp. 


Elachistidae. 


J. 7 8^ mm. Head while, slightly mixed with pale fuscous. Palpi 
white. Antennae fuscous - grey. Thorax white mixed \iith fuscous. 
Abdomen greyish-fuscous, anal tuft ochreous- white. Legs ochreous- white, 
anterior pair infuscated. Forewings lanceolate ; metallic white, more or 
less infuscated, particularly on basal J of costa ; a linear 8[>ot of fuscous 
below fold at 2 ; a median fuscous streak from f to near apex : both these 
markings usually obscure or absent : cilia pale fuscous, round a})ex clear 
white. Hindwings and cilia greyish-fuscous. 

Near E, exaula Meyr., but the conspicuous black markings of that 
species are absent. 

Taken by Messrs. Fenwick and Watt at Waiinarino. in January. Five 
males were sent for examination. Holotype (o) in coll. L\ C. Fenwick. 


G LY PHIPTKK Y(J1 DAE . 

Simaethis albifasciata n. s]). 

9- 11 -12 mm. Head and thorax bronzy-brown densely sprinkled 

with white. Palpi ringed with bronzy-brown and white alternately, 
second segment slightly tufted beneath. Antennae bronzy-brown annu- 
lated with white, cilwtions in ^ 4. Abdomen bronzy-brown, segmental 
divisions white. J..egs pale brown mixed with white, anterior tarsi annu- 
lated with white. Forewings, costa slightly arched, apex rounded, termen 
straight, oblique ; bronzy-brown mixed with blackish ; a patch of white 
scales at base above middle ; a hrmid iriegulat hand of white scales at ^ , 
a small white spot on costa beyond middle giving rise to a very irregular 
line composed of violet and blue metallic scales mixed with white ; this 
line is strongly excurved at middle and is there preceded by a similar 
but short line in disc ; a broad white subterminal band of white scales, 
followed on the median portion by a line of metallic scales ; a terminal 
line of white scales more or less interrupted at middle : cilia bronzy-brown 
with a thick black basal line and white tips at middle and tornus. In 
female there is a greater admixture of white. Hindwings pale bronzy- 
brown ; a straight wliite fascia from termen before tornus directed towards 
I of costa, and reaching half-way across wing ; a fragmentary white 
fascia between this and termen : cilia as in forewdngs but paler and white 
tips inconspicuous. 

Structurally only comparable with S, marmarea Meyr., but the j)ro- 
minent white subterminal band is sufficient to distinguish it, and there are 
several other differences. 

A male and female taken in forest on the Mount Arthur Tableland 
track in December at an elevation of 4,000 ft. ; and a female secured at 
Gouland Downs in February. Mr. C. C. Fenwick has a specimen 
captured on Mount Ruapehu in January. Holotype ) and allotype (9) 
in coll. Cawthron Institute. 
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Tjneidae. 

Lindera tessallatella Blanch., HisL fin. y pol, d Chile, ZooL, vol. 7, 
p. 105, 1852. 

This well-known Australian species has now to be recorded from New 
Zealand. Five specimens have been taken in Nelson on dates ranging 
from December to June. in the Dominion Museum collection is an 
example which came from the collection of the late Mr. Norris, but it 
has no label, and no data are available. Mr. J. G. Myers has reared the 
species from a larva found in old sacking and rubbish at Aramoho, the 
moth emerging on 26th October. 

In general appearance this species is very similar to the Oecophorid 
Borkhausetiia pseudospreiella Stt., and no doubt specimens have been 
frequently passed over for that species. As the publication in which 
Blanchard's description apjieared is not easy of access to New Zealand 
students I here give a short description of the species. 

5 9- 16-34 mm. Head, palpi, and thorax ochreous. Antennae ochre- 
ous, obscurely annulated with fuscous. Abdomen and legs pale ochreous. 
Forewings, costa moderately and evenly arched, apex broadly rounded, 
termen very oblique ; pale ochreous, densely covered with fuscous dots 
and strigulae ; round apical half of costa and on dorsum the dots are 
larger ; a prominent large spot on fold at } : cilia ochreous mixed with 
fuscous. Hindwings and cilia dull fuscous. 

Mallobathra strigulata n. p, 

<J 15 17 ram. Head dark brown, sometimes ochreous-tinged. An- 
tennae ochreous, blotched with fuscous, ciliations in cJ 2J. Thorax dark 
bronzy-brown. Abdomen dark brown. I^egs brown, anterior tarsi annu- 
lated with ochreous. Forewings, costa evenly arched, apex rounded, 
termen obliquely rounded, dark bronzy-bromi with numerms transverse 
waved ochreous hands, inseparable on apical half of wing; near base, 
especially on dorsal part of wing, some violet metallic scales ; on dorsum 
at middle the bronzy-brown colouring forms a dark semicircular spot 
margined before and behind by a clearer area of ochreous : cilia bronzy- 
brown mixed with ochreous. Hindwings and cilia dark fuscous. 

In general appearance near Af. crataea Meyr., but nearly twice as large 
and with clearer markings. 

Nelson, in forest at 2,5i(X) ft. Not uncommon in December. Holotype ((J) 
and a series of paratypes in coll. Cawthron Institute. 

Mallobathra fenwicki n. sp. 

g, 14mm. Head dark brown, ochreous-tinged. Antennae dark 
brown, obscurely annulated with ochreous, ciliations in g 3. Thorax 
dark purplish-brown. Abdomen nch dark brown. Legs brown, tarsi 
annulated with ochreous. Forewings, costa evenly arched, apex broadly 
rounded, termen oblique ; dark shining purplish - brown with slight 
ochreous admixture; an obscure ochreous mark on termen before | 
and a more prominent triangular ochreous patch before tomus : cilia con- 
colorous with wing. Hindwings and cilia dark purplish-fuscous but less 
bright than forewings. 

Close to M, homolapa Meyr., but differing chiefly in the pronounced 
purplish sheen. 

Mount Ruapehu, in January. Two or three examples taken by 
Messrs. Fenwick and Watt. Holotype (g) in coll. C. C. Fenwick. 
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The Tibial Sirigil of the Lepidoptera. 

By Alfred Philpott, F.E.S., Assistant Entomologist, Cawthron Institute, 

Nelson. 

[ Read before the Ndaon InatUuiet JSth September, 1922 , received by Editor, 2 let October, 
1922 : ieeued eeparately, 6th June, 1924.'] 

Plate IR. 

The antennae of insects, being frequently clothed with hair, and often 
bearing dentate or pectinate processes, stand in need of some method by 
which they can be kept free from dust, particles of food, and other matter, 
which if not removed would sooner or later interfere with the carrying>out 
of their functions. Few insects have entirely naked legs ; in almost all 
cases the limbs are clothed with spines, hair, setae, or scales, such armature 
acting as combing or brushing organs for the head, wings, and other parts 
of the body. For the treatment of the antennae, however, special struc- 
tures have been evolved in several groups. In the ants, for instance, the 
apical spur of the anterior tibia and the base of the opposing first tarsal 
segment are armed with a row of spines, the antennae being drawn through 
them ; in the honey-bee the first tarsal segment has, near its base, a trans- 
verse rounded notch which fulfils the same purpose. Tn the Coleoptera the 
members of the Carabidae have the anterior tarsi armed beneath with a 
complicated series of combs and brushes. But in the Lepidoptera alone 
does an antenna-cleaning apparatus appear as an ordinal character. 

In the literature at my disposal I have been unable to discover any 
detailed description of the lepidopterous strigii. Meyrick (Handbook of 
British Lepidoptera, p. 4) says, “ The anterior tibia fin Lepidoptera] is 
. . . furnished beneath with a median spine-like process," but does not 

make further reference to the structure. Sharp (Cambridge Natural HUtory, 
vol. 6, p. 314) states that “ the front tibia [in the Lepidoptera] usually 
possesses on its inner aspect a peculiar movable pad ; this seems in some 
cases to be a combing-organ ; it also often acts as a cover to peculiar 
scales." J. B. Smith (JRevision of the Deltoid Moths, Bulletin of the United 
States National Museum, No. 48) desenbes at some length the very peculiar 
modifications of the legs in that group of Lepidoptera, but I have not had 
an opportunity of examining any species dealt with by him. 

ITiough in this paper I treat these structures as strigils or combs for 
the antennae, it must be remembered that their actual use in such a 
connection has not been observed it is because the modification of the 
antennae and the tibial structure seem to be correlated that I adopt this 
provisional view of the function of the latter. It will be found that, in 
general, those species with the most ** plumose " antennae have the most 
highly developed strigils ; further, when the male has strongly pectinated 
antennae and the female simple ones, or nearly so, the former will be found 
to have a well-developed tibial structure, while that of the latter may be 
barely hidf the size. It may also be observed that the position and shape 
of the orMn, together with the modification of the tibia, are such as would 
be suitame for &e function 'indicated. 

Except in certain instances, to be referred to, it does not appear that 
the study of the tibial strigii will prove of much value to the systematist. 


* 8inoe the above was written the act of passing the antennae through the Btngils 
hai several times been observed. It is not nnoommon to see moths which have b^n 
put in the cyanide killing*bottle, as soon as the eileots of the fumes begin to be felt, 

commence to comb their antennae rapidly with the strigils. 
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Tliroii^hout till' Hi'teroni'ura, with aiirh oxci'iitiona as thi' deltoid group 
anil a few others, the strigil remains very much the same, varying only in 
being a little broader or narrower, more flatten<*d or more rounded, curved 
or straight. Betw’een the strigil of the Heteroneura and that of the Homo- 
neiira, however, the difTerenc*e is considerable, while the difference between 
the families of the Homoneura is as great as that between the suborders. 

In order to ascertain if any homologous structure was present in related 
orders, the Trielio|)tera and Mecoptera were examined. In the Trichoptera, 
s])eeies of the gi'iiera Rhynrophtla, PsiUK‘horewa^ H ytl rohiosifi, Hydropayche^ 
PolyplfHroptts, TripWvtides, Sotniuttohca, OvcotiH, PhiUtnimts, Phihrhciihrus, 
Pyauwentna^ OUiufu, and Oeconesttst ; and, in tlie Mecoptera. Choriatella 
Nannachorista, Harpohittaeus, I'annochonsta, Bittaciis, (^horistella, and 
MrropPy have all yielded negative r4‘sults, and it seems thi'refore reasonably 
eiTtain that the tiliial strigil in the Lepidoptera is jieeuliar to that order. 

The familii'S of the Le])idoptera, as far as T have been aide to examine 
them, will now be considered in onler, and the modifications of the cleaning- 
apfiaratiis described. 


Suborder HOMONEURA. 

MkUOPTKRYOI I>AE. 

Of this, the most primitive family of the Lepidoptera, I have examined 
Salnthnca and Microptrrye only. The strigil in these genera (fig. 1) is a 
simple leaf-shaped structure, lying, both transversely and longitudinally, 
convexly to the tibia (fig. 2). It is covered with hair on botli surfaces, 
but that on the inner surface is longer, and diri*eted chiefly towards the 
outer fissure, furmipg then* a marginal fringe. At its attachment to the 
tibia the strigil is much nar.owed, and eonneets to a circular base by means 
of a thin membrane which allows of free movement (fig. 3). This method 
of basal eonneotion seems to point strongly to the strigil being a modified 
spur. Presumably, after development into a strigil, the structure moved 
basad or distad in sympathy with the tibial modifieation or other condi- 
tions as tlie different forms evolved. The base of the strigil is about the 
middle of the tibia, and its apex rather less than a quarter from the tibial 
apex. Except for being somewhat swollen round the base of the strigil, 
the tibia itself is not modified ; there is not the ffattcniiig beneath, nor the 
formation of a groove, as occurs in the higher groups. 

MNESAIumAEIDAE. 

Tn M reham the strigil is very much reduced, being only about four- 
fifths as long as the tibia is broad (fig. 4). It is clothed with scales similar 
to those on the tibia itself, and no hair is present. The reduction of the 
organ in this genus is apparently correlated with the type of antenna, this 
being filiform and scaled, witli a few minute hairs. In Sabatinca the better- 
developed strigil is accompanied by submoniliforni antennae which arc 
thickly covered with hair. 

Hepialidab. 

In the Hepialidae the strigil is not homologous with the structure so far 
described ; it is an outgrowth from the tibial wall instead of a modified 
spur. The Hepialidae are without tibial spurs, and it seems probable that 
they were never provided with the strigil as it exists in other Lepidoptera, 
but evolved a different organ to carry out the same function. At or near 
the base of and beneath the tibia there is a ffapdike structure, covering 
the lower surface and extending usually about half-way along the segment 
(fig. 5). There is no indication of a hinge at the base, the strigil passing 
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Fig. 3. — SatiOtinca gnadrijuffu Meyr, ' Tibia with utrinGl removed to »ho^^ rint? like 
point of attachment. 

Fig. 4. — Mneforchaea hatHodtitpha Meyr. Portion of tibia with strigil. Some scale** 
are shown and the bases of* others indicated. 

Fig. ^.-^haragia vireseen^ Dbld. Portion of tibia with flap-Ulrt» strigil. 

Fig. ft, — Porina mgnata Walk. Tibia : view of back of strigil. 

Fig. 7.-— Onoopera mtfocera Turn. Portion of tibia, showing reduced splrie-like striml. 
Fig. 8, — Fratt^ sp. Portion of tibia, showing vestigial strigil wdth spines and scales 
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into the tibia without any modiheation. The origin of the organ, in this 
family, waa probably a simple notch or ridge on the tibia ; this developed 
into a fold, and thence into a flap, after which, in some instances, it 
narrowed into a spur-like form. The walls of the strigil are not fused, and 
can be separated without difficulty. In Porina the strigil is strongly con- 
cave to the tibia, forming a rounded channel for the reception of the 
antenna (Plate IS, fig. 3). The outer sinus is not usually produced far 
back towards the base ; in many instances the outer apical margin 
is broadly excurved, and joins the tibia forward of the apical point 
(fig. 6). Porina tUnodes Meyr. differs from most of the other members 
of the genus in having the strigil lying closer to the tibia, thus form- 
ing a sinus which reaches backwards for nearly half the length of the 
structure. Penssecti^ is similar to Ponm ; Ckaragia and Triciena have 
very simple strigils, merely flaps standing out very slightly from the 
tibia and quite hidden in the long hair of the limb. The huge Hepialid, 
Leto Stacey}, is one of the few species of moth in which I have failed to 
find a strigil of any sort. The antennae of this species are very short 
and but slightly hairy, and both tibia and tarsi bear thick spreading tufts 
of hair on each side ; probably these brush-like devices have superseded 
the strigil as a cleaning-apparatus, in Fraus croceus Luc. the strigil has 
become somewhat spur-like, owing to the outer fissure being carried back 
as far as the inner, combined with a narrowing of the organ. In Oncopem 
this narrowing is carried to an extreme point, the strigil being reduced to 
thf‘ form of a stout spine. This process, which is covered with minute 
hairs, springs from about the middle of the tibia and extends to four-fifths 
(fig. 7). An undetermined s])eGies of Frans from Australia is interesting 
as showing marked sexual differences in the strigil. In the male the organ 
is of the usual generic type, though rather small, while in the lemale it is 
reduced to a mere vestige (fig. 8). The tibia, beneath the strigil, is 
covered with curved macrotrichia, and these are still present forward of 
the diminished female organ. It seems probable that these hooks form 
the essential part of the cleaning-apparatus, that the strigil is now more 
or less functionless, and is undergoing reduction accordingly. 


Suborder HETERONEURA. 

In the Heteroneura the typical strigil is a rather flat organ, something 
like a longitudinally folded leaf. In the lower groups this fold is not 
central, leaving a considerable portion of the inner part single, but in the 
higher groups the folding is often complete, and the strigil tends to become 
irregularly tubular. The structure is more or less convex to the limb, and 
is clothed on the inner side with short dense hair. It is situated on the 
lower surface of the tibia, and usually takes an outwardly-oblique course. 
In most species it occupies the central third of the limb, but may arise 
from near the base and extend to the apex ; in the Pterophoridae, where 
the tibia is much elongated, the strigil has moved distad to an apical 
position. The tibia itself is usually flattened beneath, and the hair on 
that part of its surface covered by strigil is frequently lengthened and 
direc^d obliquely outwards so as to be opposed to the antenna when it 
is being drawn through. On the outer side of the tibia there is usually a 
more or less dense brush of hair; this covers the outer fissure of the 
strigil, and apparently acts as part of the cleaning-apparatus. Beneath 
the strigil the tibia is often hollowed out so as to form a groove for the 
reception of the antenna. 
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TINEOIDEA, TORTRICOIDEA, and PYRALOIDEA. 


These three superfamilies require little comment. The strigil is of 
the type described under the heading of the suborderTand is remarkably 
uniform (figs. 9, 10, 11, 12, 13). 



Fm. 9. — Xysmaiodoma saxoaa Meyr. Strigil in male. 

Fio. 10. — Xyamatodoma saxo$a Meyr. Strigil in female. 

Fio. Ih’—Cro&idfmma jMtiana Zell. 

Fm. 12. — Cramlma orenoeur Meyr. Strigil folded back to show conoavity beneath. 

Fio. 13. — Alue*ia monospitaUs Walk. 'Hbia, viewed from outer fiemire of strigil. { 

Fio, 14»^ynmon htaperouks Feld. 

Fio. 16,— Snkmeta /emifs Walk. 

CASTNIOIDEA. 

Castnidak. 

In this family only two or three species of Synetnofi have been available 
for examination. In these the strigil is folded completely round and fused, 
forming a hoUow spur. The structure has the appearance of a much reduced 
organ, and it is probable that the smoothly jointed and closely scaled antennae 
are not difficult to keep clean (fig. 14). 
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ZYGAENOIDEA. 

Zy(4AKNIIM£. 

Jn tho small moths of th<‘ genus PoUanisus, the only species investigated, 
no strigil is present. 

Limaimjdidak. 

Neither sex possesses a strigil. The antennae are comparatively short, 
hut are usually bipectinated in the male, fri‘quently only on the basal 
]»ortion All the tibiae, and also the first tarsal segments, are thickly fringed 
with long hair-scales ; on the anterior pair of If»g8 these scale-brushes may 
carry out the functions of the strigil. 

LAS1<)(\\MP()1DEA. 

LaSIO('AMPIDAK. 

The g(‘nera Entometn and Porela have a strong strigil s])ringing from a 
little below the bas<‘ of the tibia and extending almost to the apex. It 
IS slightly flattened, curved, and spiirdike (fig. 15). 

NOfTUOlDEA. 

Liparidae. 

Tlu* Liparidae have the strigil rising abovt* the michlle of the tibia. 
Fn^quently it springs from just below the base, as in Laelut. Notoloupiat, 
and Porthesia. In some genera for instance, Argiiia and Affota - it is rather 
short and broad (fig. 16), but in Porthesia and its allies the organ is as long 
as the tibia itself. The sexual difference in this group is also very striking. 
In the females of Ijoelia and Porthesia the strigil is reduced to an apparently 
tunctionless vestige, a weak and thin appendage covered with fine hairs 
(figs. 17, 18). In Notoloupus australis Walk, the female is apterous and has 
lost all trace of the strigil. It need hardly be said that these sexual 
differences in the strigil are correlated with the condition of the antennae, 
those of the males being strongly pectinated, while those of the females 
are shortly pectinated or simple. The male of iMelia obsoleta Fabr. has the 
longest antennal ])ectinations of any species of the family which I have 
examined, and the strigil is proportionately longer than in any other. 

Ncktuidak. 

In the Hypeniiiae an<l Plusiinae th<* strigil is usually rather short and 
broad, the organ springing from a little below the base of the tibia (fig. 19). 
The antennae in these groups are generally of the simple type, but in the 
somewhat aberrant Rhapsa scoiosinlis Walk, the antennae of the male 
are strongly bipectinated a condition accompanied by a corresponding 
development of tlie strigil, which is almost as long as the tibia. In the group 
of small forms represented by Enblenima. Araeoptera, and other genera 
the strigil is of normal shape and size, but in Tarache nwipicta Butl. the 
organ has moved distad to the middle of the tibia and is broader than usual, 
the tibia being also broadened and flattened to accommodate it (fig. 20). 
In the Melanchrinae a different type of antennal armature is met with. 
The segments are frequently subdentate, or serrate, and are almost always 
either ciliated or bear short stiff pectinations. Apparently in order to 
meet these modifications, the strigil in this group has assumed a special 
form. The outer margin, instead of being free from base to apex, is attached 
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Fia. 1 «, — Argina cribraria Clcrck. 

FtG. 17. — Ladia obwleta Fabr. Striffil in malo. 

Fio. 18. — Ladia ohsolda Fabr. 8trigil in female. 

Fio. 19. — Calpe emarginaia Fabr. 

Fio. 20. — Tarache nivipicfa Butl. 

Fio. 21. — Mdanchra ogonMtia Meyr. To show (a) attaching membrane. 
Fio. 22. — Persentania ewingii Wostw. Detached strigi). 

Fio. 23. — Jchneutiea cerauniaa Meyr. 

Fio. 24. — SchidophUpa albida WaUi. 

Fto. 25. — eurvata TXm. 

Fio. 25 . — MtkKTuu arichrffna Meyr. 
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by a inembrano for a third or more of its uppor portion to the tibia 
2J , 22). The Jower part is armed with the usual fringe of hairs, but near 
its centre it is broadly and deeply convex. The tibia is somewhat flattened, 
and bears an oblique groove which passes beneath the comb, forming with 
the convexity of the latter a covered chamiel through which the antenna 
can be drawn. Fitting into the convexity of the strigil is a dense bunch of 
hairs, the whole forming a cleaning-apparatus with comb above and brush 
below That this type of strigil is correlated with the usual type of 
antennal armature in the Melanchrinae seems still more probable when the 
genus Ichn^uiica is examined (flg. 23). Here the antennal segments are 
more regular, and the armature consists of strong bipectination. Not only 
is the strigil greatly enlarged, being about four-fifths of the length of the 
tibia, but its outer margin is free right to the base, and there is no concavity 
similar to that generally found in the group. 

Arctiidae. 

In the Arctiidae the antennae are usually small, and have little armature. 
The strigil, which is usually not highly developed, shows in some forms, as 
Schistophleps (fig. 24), the same extension of the attaching membrane as 
in the Melanchrinae. Comarchis and Cdama also exhibit this character, 
though in a less degree. Ardices possesses an unusual type of strigil for this 
family, it being long, free throughout the entire length of the lower fissure, 
and covered outwardly with dense hair-scales (fig. 25). Metacriaa also 
displays a peculiar strigil. The tibia in this genus is very short ; it is also 
somewhat curved and hollowed out beneath. In this convexity, its base 
being deeply sunk in the limb, lies a broad naked strigil (fig. 26). 

Syntomioae. 

The Syntomidae oficr no unusual strigilar features, the organ being 
rather small, centrally folded, and broadly lanceolate, with the usual fringe 
of hairs on the outer margin. 


NOTODONTOIDEA. 

Notodontidae. 

In Neola semiauraUi Walk, the strigil in the male is strongly concave to 
th<‘ tibia and follows a somewhat spiral course. In Epicoma irisiis Lewin 
the organ is also concave, but has no spiral twist (fig. 27). In the females 
of both these species the strigil is absent, as it is also in the very peculiar 
Ochrogcufter contraria Walk. 

Sphinqidae. 

The hawkmoths have a well-developed stri^I occupying the middle 
third or more of the tibia. It is concave to the hmb, centrally folded, and 
bears a fringe of stiff spines on the margin of its inner fold (Plate 18, fig. 2). 
Though the edges meet, they are not fused except towards the apex. The 
organ is deeply set in the tibia at the base, and is almost entirely exposed 
(fig. 28). In MeUmimas austraUuiae Don., however, the fringe ci hair 
wliioh in all species occurs on the outer side of the tibia is curved round, 
the lengthened up^r part of it acting apparently as a spring to keep 
pressure on the strigil, and the lower part forming a rounded channel to 
receive the antenna (Plate 18, fig. 1). 
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GEOMETROIDEA. 


Throughout this superfamily the strigil shows little variation. It 
usually occupies from one-half to onc-third of the tibia apically. It is 
generally only partially folded, so that the lower fringed part can be seen 



Fio. 27 . — Sfkoina tristia I^win. 

Fio. ,-^apkanodes ianus Misken. Portion of tibia with strigil removed. 

Fio. 29 . — Venvsia unanaaia Feld. 

Fick 90 . — TakMfoma laaUvaia Walk. Portion of tibia with strigil removed 
to show dense tuft of hair beneath. 

Fio. 31 . — JMdana juncHUnaa Walk. Strigil in male. 

Fio. 82 . — IkcUmm juneHlinaa Walk. Stri^ in female. 

Fni. 88 .— mackajfonwt Leaoh. 

Fio. 84 .*— JfammieeUa Bntl. 

projeetiitg (fig- 29). The brush on the tibia is long and dense (fig. 30). 
Many of the species provide excellent examples of the correlation between 
antennal armature and strigilar development. In those forms in which 
the antennae of the male are bipectinated while those of the female are 
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siinplo tlu* strigil is invariably found to ho rmich reduced in the latter sox. 
For instance, in the male of Vonusitt undosafa Feld, (see fig. 29), which has 
strongly bijiectinated antennae, the strigil is more than half the length of 
the tibia ; but in the female of the species, the antennae of which are 
sinijde, the organ is only one-quarter the length. The same sexual difference 
in antennae and strigil occurs in Xnnthorhw, Notoreas, and Selidoftema^ 
but in Dasymts, where the antennae are simple in both sexes, there is 
])ractieally no difference in the size or condition of the strigil. In DecUwn 
most of the species have strongly pectinate<l antennae in the male and less 
strongly pectinated or simple antennae in the female. Figures of the tibiae 
ill both sexes of DvrUtna junchlinea Walk, under equal magnification are 
giv(m, in order to show not only the difference in size, but the strong bend 
or angle* of the apical portion in the male (figs. 31, 32). 


TRANIOIDEA. 

rRANIIDAK. 

The striking day-flying North Australian moth Nyctalemoh ornutea 
Linn., so like a butterfly superficially, has a strigil resembling that of Papilio, 
but loss folded and shorter in proportion. 


PAPILIONOIDEA. 

In the butterflies many of the families have more or less reduced anterior 
legs, and in such families the strigil has disappeared. In those families 
in which the forelegs are normally developed, however, a strigil is present. 
It is usually rather long and narrow, folded completely round, and partially 
fused (fig. 33). In the Hesperidae the strigil is almost hidden in a tuft of 
hair-scales. It is folded almost into a tube, though the edges are not fused. 
It lies strongly convex to the limb, and if viewed from the right angle an 
aperture may be observed between the two, with the hair on both surfaces 
directed towards the middle line (fig 34). 


In conclusion, it may be pointed out that many of the families of the 
Lepidoptera havi* not been examined, but it does "not seem probable that 
the investigation of these will materially affect the conclusions arrived at, 
which may be summarized as follows : In the Lepidoptera, with com- 
paratively few exceptions, a strigil or comb for cleaning the antennae is 
found on the anterior tibiae This strigil is a modified spur which has 
liecome flattened and covered with hair beneath. In some of the most 
specialized forms this flat loaf-like organ has been completely folded round, 
the margins meeting and becoming fused so as again to take the form of 
a. hollow spur. In one group, the Hepialidae, the strigil docs not seem to 
have been derived from a spur, but to have originated as an outgrowth 
of the tibial wall. Almost invariably the development of the strigil is 
found to be correlatt*d with the condition and armature of the antennae, 
whether such condition be sexual or systematic. 

I desire to express my thanks to Dr. B. J. Tillyard, Chief of the 
Biological Department, Cawthron Institute, for reading the text, and for 
much encouragement and advice during the carrying-out of the investigation ; 
also to Mr. W. C. Davies, Curator of the Institute, for the excellent 
photographic plate. 



Khj. 1 .- Portion of tibia of MeWnwuM aunlraloHiae l3oi\. with strigil in Httu. 
Flo. 2.— Apical portion of the strifl;il of Sphirur ronvolvuji I-.., to show fringe o 
Kio, 3. — Tibia of Porina jocosa Meyr. with atrigil in sitn. 


spines. 
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Report on some Hydroids from the New Zealand Coasts with Notes on 
New Zealand Hydroida generally^ svpplewenting Farquhar's List. 

' By W. M. Bale, F.B.M.8. 

Communicated by Dr. Chan. Chilton. 


[Rpod before the Philosophical Institute of Canterbury, 2nd jXugust, 1022 ; received by 
Editor, Slut December, 1022 ; issued separately, 12th June, 1921.] 


1. Intkoduction. 

The Hydroida dealt with in the present paper are, for the most part, 
included in a collection forwarded by Professor Chilton from the Canter- 
bury College, Christchurch, to Mr. E. A. Briggs, of the Australian 
Museum, Sydney, for examination and reix)rt.* Mr. Briggs commenced 
the work, but, finding that stress of official duties was likely to prolong 
it unduly, he suggested that I should undertake the task, which I have 
accordingly done. 1 have also included descriptions of several other 
New Zealand species hitherto imperfectly known, or not identifiable from 
the original accounts. 

I liave to thank Professor W. B. Benham, of the University Museum, 
Dunedin, for valuable assistance in sending me })ortions of tyjK? spc^cimens 
of some of Hutton’s and Coughtrey’s species, preserved in the Museum, 
which enable me to identify some of those species pn»viously unrecognized. 

My thanks are also due to the Trustees of the British Museum for 
examples of some of Allman’s New Zealand si)ecies, as well as for one of 
Gray 8 not hitherto identified since its description in 1843. This sjwcies, 
us well as several of Allman’s which have been wrongly associated with 
other fonns, will now, I trust, be rendered identifiable. I have specially 
to thank Captain Totton, of the British Museum, for much trouble taken 
by him in furnishing me with information Regarding the New Zealand 
species in the Museum, and forwarding speimens. 

2. Literature of the New Zealand Hydroida. 

The first published list of New Zealand Hydroida was that by Dr. 
J. B. Gray, in Dieffenbach’s New Zealand, 1843, in which were described 
four species collected by Dr. Sinclair and one by Sir Joseph Banks. 

Captain Hutton’s paper in Trans. N.Z. Inst, for 1872 included several 
new species, with a number of those previously known ; in some of the 
latter, however, the identifications have proved mistaken 

Dr. Millen Coughtrey, in his papers in Trans, N.Z, Inst, for 1874 and 
1875, and one in the Annals and Magazine of Natural History for 1876, 
added considerably to what was already known regarding the New Zea- 
land species, and included some new ones, also furnishing, for the first 
time, figures of the forms described. Of the few Plumularians mentioned, 

• The ooUeotion has been deposited in the Canterbury Museum, Christchurch, New 
Zealand.— 0. C. 

8— Trans. 



226 


TranBactiofiB, 


however, the fij?ur<»s and descriptions have not proved sufficient to enable 
observers to discriminate between nearly allied fonns. 

For the next twenty years no special account of New Zealand spt^eies 
apj)eared, either in the colony or elsewhere, but a number of new spt'cies 
w'cre included in Allman's ]»a|H^r8 in the Journal of the Linnean Society 
of 1876 and 1885, and in the “Challenger” Reiwirts ; also in the works 
of Kirclien])auer, Thom]>4on, von Ijendenfeld, Marktanner-Turncretscher, 
and others. 

All these are enumerated in Farquhar’s “ List of New Zealand 
Hydroida,” which was published in Trans, N.Z, Inst., vol. 28, p. 469, 
1896, and which is the only com})lete list of New Zealand sjwcies up to 
that date*. More recent publications are Ililgendorf’s “On the Kydroids 
of the Neighbourhood of Dunedin,” in Trans. N.Z. Inst., 1897, and a 
report on a collection of New Zealand hydroids in the Zoohgischen 
Jahrbuchenij 1901, by Dr. Cl. Hartlaub. 


3. Nomenclatitre. 

Since the publication of Farquhars list there have been many changes 
of nomenclature, especially as a result of Levinson’s researches among 
the Fh^rtularians. For example, species which were formerly regarded 
as typical Thuiariae are now referred to Sertularella, others which were 
ranked under Sertularia have been relegated to Thuiaria^ and so on. 
Species which for these and other reasons have had their names changed 
are comprise<l in the follo\^ing list, in which Farquhar’s names appear in 
the first column, and the names to wdiich the various S|)eciea are assigned 


in the jiresent paper -n the second. 

NunioH in Farquhar's Lint. 

Tutnilariu attennoides Coughtrey 
Coryse tenrlla Far<iuhar 
C 'ttm pan nlaria calicn lain H incks 
Canipanulana cahrulata var. inakrogona 
V. Lendeiifeld 

Campanuhtria hilatmUa Coughtrey 
lUbHIa srnntiens {BsAq) 

Haieciunt delicatnla Coughtrey . . 

HaUrium parvuluiu Hale 
Sertularia rlanyata I^niouroux . . 

Sertularia rrinis .\ilman 
Sertutana rnmuh^a Coughtrey . . 

Spriularia hutioni Marktanner-Turiierctsoher 

Sertularrlht capiUarie Allmau 
Seriularelln polyzonias (Lmn6) . . 
SertulareUa episrxipus Allman 
Thuiaria zelandica Gray 
Thuifiria monilifera Hutton 
Thuiaria snbariiculata (^oughtrey 
Thviariu anadridevs Bale 
Desuioficyphae buekii Allman 
HydraUmania bicalycula C'oughtrey 
Syntherium ratnasum Allman 
Synihecium rampylocarpum Allman 
Plumularia campanula Busk 
Pluttiularia turyida Bale 
Plumularin imlthioda Allman . . 
Aglactphenin banksii (Gray) 

Agktophenia formosa {Bnsk) 

AgUtophenia pennatula ? CJoughtrey 


Harney in thia Pai)t>r. 

Tubularia attenuoidcs Cough troy. 
Syncoryne UneUa (Farquhar). 

Orthapyxie cahrulata (Hinoks). 
Orthopyxis marrogona (v. Lend.). 

Silicvlaria btlabiata ((’oughtrey). 

Hibella calrarata (L. Agassi/.). 

Ilfdecium delicatulum Coughtrey. 

Haler i u m fiexi le Allman. 

Stereotheca elongata (Lamouroux). 
Sertulana fasciculata (Kirchenpauer). 
Sertularia fascicMlata (Kiruhenpauer). 
Stereothera huttrmi (Marktanner-Tumer- 
etsohor). 

Sertvlaredlu johnstoni (Gray). 

SertulareUa simplex (Hutton). 

Sertularia episcopus (Ailmau)* 

Stereotheca zelandica (Gray). 

Sdaginapais monilifera (Hutton). 
SertulareUa subarticulata (Coughtrey). 
SertulareUa quadrklens (Bale). 

Thuiaria bit ski (Allman). 

Thuiaria bicalycula ((Joughtrey). 
Syniheciuin eUgaim Allman. 

SyiUhecium orihogouivm (Busk). 
Schizotricha campanula (Busk). 
Plumularia setarea (Ellis). 

Plumularia seiacea (Ellis). 

Hemifxirpus banket (Gray). 

Theaxarpue Jorntoeue (Busk). 
Aglaophenia huUoni Kirehenpauer. 
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4. Additions to the Species sini^e Fabquhar’s List. 

In Hilgendorf B pap*r of 1897 are included six species said to be new 
to New Zealand. They are as follows : 

Tubiclam fraticosa Allman. (The identification with Allman’s 
species is doubtful, and the form does not appear different from 
T. rubra Farquhar.) 

Heniitheca intermedia n. sp. 

Obelia nigrocaulus n. sp. 

Calycella pnrkeri n. sp. (This is not at all like a CalycAla, but is 
a typical Gonothyraeay very probably 0, hyalina Hincks.— Firfc 
G, Parker L) 

llypanthea asymmetrica n. sp. (The same as Encopella campanularia 
V. Tjendcnfold, now referred to Silicularia,) 

Aglaophefnia filicula Allman. (Identification very doubtful.) 

Hartlaub, in his paper of 1901, adds the following:— 

Syncoryne sp. 

Periyonimus sp. 

Clyiia johnstoni (Alder). 

EticopeUa crenata n. sp. (Previously figured, but not named, by 
Coughtrey. See Orthopyxis crenata.) 

Thyroscyphus tridentatas (Bale). (-^ T. simplex (Lamouroux).) 
Sertularella tenelia (Alder). (One of the forms included by Coughtrey 
under S. simpl^, but afterwards named by him 8, robustay q.v. 
Not 8. tenelia^) 

8eriularella solidula Bale. (Not 8. solidula; see 8, crassiuscttla.) 
8ertularella fustfofinis Hincks var. nana. (Is 8. simplex Hutton.) 

In a paper in Trans. N.Z. Inst.y vol. 47, p. 146, 1915, Professor 
H. B. Kirk describes a new genus and species, Ascidioclava parasitica. 
The hydroids which in the present paper are reconled as new to the 
New Zealand region are the following : — 

8yncoryne sp. Bale. i Sertularella edentula n. sp. 

Syncoryn^e eximia Allman. | Plumularia setacea (Ellis) var. opima 

Obelia nodosa n. sp. ^ n. var. 

Obelia coughtrey i n. sp. i Plumularia wattsi Bale. 

Campanulina humilis n. sp. 1 Thecocaulus heterogona n. sp. 

Thuiaria farquhari n. sp. I Aglaophenia plumosa Bale. 

Sertularella columnaria Briggs. [ Thecocarpus chiltoni n. sp. 

Sertularella crassiuscula n. sp. , llalicomaria rostrata n. sp. 

The references prefixed to the various descriptions arc not exhaustive. 
In a number of easels, where no change has occurred in the nomoiiclaturc, 
1 have commenced with a reference to Farquhar’s list, where the earlier 
synonymy will be found. In other cases I have referred for the synonymy 
to more recent publications, where they arc easily procurable, like the 
“ Endeavour ” Reports, &c. 

5. Descriptions of the Species. 

Fam. Atractyudae. 

Perigonimus sp. Hartlaub. 

Hartlaub, 1901, p. 363. 

Hartlaub mentions a fragment of a Perigonimus from Fnmch Pass, 
but the material was insufHoient for a complete diagnosis. 
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Fam. B0UOAINVILI.11MB. 

Hemitheca intermedia Hilgcndorf. 
llilgendorf, 181^7, p. 202. 

Fani. Clavidak. 

Tubiclava rubra Farquhar. 

Farquhar, 1895, p. 209; 1896, p. 459. 

A fragiiiont from Summ‘r, (.•ontaiuing two hydranths, much shrunken 
and blackened, may belong to the above species. 1 think it ])robable that 
the form referred by Jtilgendorf to T. f rut icosa Allman (1897, p. 201) may 
be the sanu* as Fanpihur’s species. 

Ascidioclava parasitica Kirk. 

Kirk, 1915, p. 146. 


Fam. Tubularudae. 

Tubularia attenuoides Coughtrey. 

Tuhulana alien noides Ctm^jhtroy, 1875, p. 302 : Farquhar, 1H96, p. 469 : Hilgen- 
dorf, 1897, p. 202. 

Types of this species are in the Dunedin Museum. Professor Benham 
points out that the correct spelling of the name is aUenuoides^'* not 
“ attrnnoides ’’ as hitherto printcsl. 


Fam. ('ORYNIUAE. 

Syncoxyne tenella (Farquhar), 

Caryne tenella Farquhar, 1896, p. 208 ; 1896, p. 459. 

A cotype of this sjjecies, among Professor Chilton^s material, consists 
of three shoots, very slender, and not more than 8 mm. in height. The 
hydranths, which are badly preserved, are smaller than Farquhar’s figure, 
the largest not being more than 1 mm. in length, with about 27 tentacles. 
The gonosome is not present. 

Specimens from Taylor's Mistake are more robust, reaching nearly 1 in. 
in height, and more freely brancluHl. Stems very dark at base, becoming 
gradually paler upwards, and, while proximal portions arc very slender, 
diameter increases slightly above# Stem and branches strongly but irre- 
gularly annulated at base ; there are often a few annulations on stem just 
above origin of branches. Terminal portions of hydrocaulus smooth, 
occasionally with a few faint corrugations. They do not form basal cups 
for hydranths. 

Hydranths reach up to about 1 *6 mm. in length, as figured by Farquhar, 
and are cylindrical, with very little tendency towards clavate form. 1 saw 
none with more than 23 tentacles, and only a few with so many. First 
verticil, with 4 or 5, is distinct, but there is not much regularity about the 
arrangement of the others. Capituia packed with numerous nematocysts, 
mostly from about U*(K)5 mm. to 0*0075 mm. in length, a few still larger. 

Medusae borne on short peduncles, difficult to see when crowded among 
tentacles. At first oval, they become more cylindrical at maturity, with 
a perfectly semiglobular base, and sometimes a little expanding at mouth. 
Margin raised into four broad convex lobes, each with a distinct ocellus 
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in middle, but these are not produced into tentacles. The structure thus 
corresponds with that of several of the species described by Allman, and 
it is probable that, as in those species, the medusa docs not become free. 
xWanubrium shorter than umbrella, but very stunt, occupying great part 
of cavity. Medusae, apparently mature, averaged about 0*35 mm. in length 
by about 0-25 mm. in width. 

Though not more than 23 tentacles were present on any of thest* 
sppeim(*ns, while C, tenella is said to have from, 25 to .‘3(), I do not think 
the differtmee suiTicient to invalidate their rtderence to Farquhar's species. 

Ijoc.- Wellington (Farquhar) : Taylor s Mistake (Chilton). 

S 3 rncoryne sp. 

A small Synroryne, represented only by four or five specim(‘ns not 
exceeding 6 mm. in height, agrees pretty closely with S. tenella in habit, 
and in the character of the hydranths and the medusae, but differs 
in the peculiar nature of the armature. ra})itula of tentacles furnished 
with numerous small nematocysts, very delicate, and so faintly outlined 
that they may be overlooked on casual examination. But besides these 
there are i)re8ent larger ones (about 0*008 mm. in Itmgth), elliptic, and 
HO highly refractive as to be strikingly conspicuous. Their number varies 
from 1 to about 15, and a few capitula may be without them. 

In the stream of coenosarc are found a few of these nematocysts, 
with a great number of others about lialf their length, and still more 
numerous smaller oblong bodies which may possibly be yet another form 
of nematocyst. All these bodies have the same highly refractive character 
as the large nematocysts. Perhaps this may be only a peculiar condition 
of S. tevella. 

Syncoryne sp. Hartlaub. 

Hartlaub, 1901, p. 363. 

Hartlaub mentions a species of Syncoryne from Freiicli Pass, but the 
description is inconqiletc, and the species cannot be identified with certainty. 

S 3 rncorjrne eximia Allman. 

Hineks, 1868, p. 50: Allman, 1871, p. 282. 

The form which I refer, with little doubt, to the above species is 
represented in Professor Chilton’s collection by a single mounted fragment, 
and I poHse.s8 a similar mount, evidently the same gathering, for which I 
have to thank Mr. 0, B. Morris, of Oamarii, the original collector. 

Stems strongly annulated at base, as well as at points where brancht^s 
originate, and the latt(*r exhibit the characteristic tendency to a unilateral 
arrangement, while the poly])iferous ramiili are mostly more or less loosely 
ringed throughout, and are prolonged into membranous eups of extreme 
tenuity (sometimes indistinct), surrounding bases of hydranths. Tlu‘ 
latter are somewhat clavate, with about 20 tentacles, the first 4 forming 
a regular verticil, the others scattered. Medusae ovate and pedunculate, 
becoming more nearly globular at maturity and assuming the typical Sarsta 
form : they are numerous and often crowded on the lower half or two-thirds 
of body. Hydranths reach about 1*4 mm. in length. 

ioc.— Oamaru rocks (Mr. 0. B. Morris). 
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Fam. Campanulakidae. 

Obelia geniculata (Lin.). 

Far(j[uhar, 189G, p. : Hilgendorf, 1897, p. 204 : Hartlaub, 
1901, p. 362. 

Thi« oosmopolitau species has received numerous synonyms, which 
may bo found in Nutting’s work on the American Campanularidae, where 
the references to it occupy two and a half folio pages, ilartlaub records 
it from Rangitoto Island.* Profcs.Hor Chilton’s s^HJoimen is from Oamaru 
rocks (Mr. R. Morris). 

Obelia nigrocaulus Hilgendorf. 

Hilgendorf, 1897, p. 203. (Dunedin.) 

Obelia nodosa n. sp. (Fig. 1.) 

Shoots nearly 1 in. in height, monosiphonic or slightly fascicled at 
base, nearly straight below, fl<»xuous above ; intj^rnodes with a few distinct 
rings at lower end, at top supporting a hydrotheca with ringed peduncle ; 
a branch or gonangium, or both, springing from axil. 

Hydrothecae campanulate, distal 
portion generally less expanding than 
lower, extreme margin usually everted, 
undulated, sometimes subregularly 
often simply ragged ; diaphragm 
usually oblique. 

Gonothecae on short annulated 
peduncles, with about three inflations 
more or less distinct ; mouth tubular, 
not very wide. 

hoc. Waitakerei, Auckland ((Jhil- 
ton). 

Many of the shoots are mono> 
siphonic, but some become fascicled 
by the formation of stolons which 
originate from apertures formed at *’'^*** Obeha ntjdoaa n. sp. x 40. 
the sides of the apophyses near base, 

from which hydrothecae have fallen. Generally only one or two of the 
lowest apophyses give rise to these stolons, which run down to the hydro- 
rhiza and are continued over it. Most of the hydrothecae have margins 
irregular, showing very slight traces of undulations, which are very shallow, 
but some show them more distinctly. 

The most characteristic feature is the form of the gonangia, which 
have three inflations increasing in size upwards. These vary in degree, 
being more pronounced in some cases than in others. The tubular neck 
is well developed. 

Obelia coughtreyi ii. sp. (Fig. 2.) 

Shoots about 1 in. in height, monosiphonic (i), slightly flexuous below, 
very strongly above ; internodes with a few distinct rings at lower end, 
at the top supporting a hydrotheca with ringed peduncle ; a branch or 
gonothcca, or both, springing from axil. 
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ilydrothecae campanulato, margin regularly undulated, but in oMer 
hydrothecae with undulations obseure, margin appearing simply ragged ; 
<liaphragm often appearing somewhat oblique. 

Gonothecae on short annulate*! 
p<»dunclea, large, wide, mouth only 
very little elevated. 

/wor.~ Taylor’s Mistake ((’billon). 

A more robust a])eciea than the 
last, the gonangia e8])ecially being 
mueh larger. They are widest at fin* 
to]), and notieeahle for the shallow 
scareely tubular li]). There is a series 
of numerous annular undulations, .so 
slight that they might easily pa.ss 
unnoticed but for the fact that the 
minute diatoms which invest the 
gonangia in great numbers have in 
parts followed their course. 

The hydrothecae are larger on 
the average than in 0. nedosa^ and 
usually more widened u])wards ; there 
is no doubt as to the marginal struc- Fig. 2.- Obelia rmghlrtyi n. sp. > 40. 
ture, which exhibits about 10 14 

undulations, or shallow rounded lobes, best seen in the newer hydro- 
thecae, as, apparently owing to their extreme delicacy, they soon lx*come 
irregular and ragged. 

Obelia australis v. Lendenfcld. 

Farquhar, 1896, p. 460: Hartlaub, 1901, p. 367. 

Haj*tlaub records this species from French Pass. 

Oonothyraea parkeri (Hilgendorf). 

Calgrella parkeri Hilgendorf, 1S97, p. 205 (— (f. hyahnn HinekM, 1868, }). 184 ?) 

Among the sjiecimens received from Professor Benham is a slide labelled 
Type Calycella parkeri Hilg<*ndorf.'’ The species doeif not resemble a 
Calycellaj but is a Gonofhyraea, po.s8ibly G, hyalina llincks. But the 
specimen is not in good condition ; all the hy<lrothecac are more or less 
crumpled and collapsed, esjiecially towards the aperture, so that it is 
impossible to say with certainty jv^hat the form of tin* margin has been. 
Hilgendorf says that the thecostome may be c*ithor “ entire, wavy, or 
regularly serrated with small even teeth.” The hydranths are similar to 
those of Obelia, but seem more slender than we are accustomed to find 
them in that genus. They are all retracted into the hydrotheca**, with the 
tentacles straight up, surrounding the probo.scis ; in this state I he tentacles 
just about reach the margin of the hydrotheca, or a little above it, while 
the proboscis is considerably shorter. This is not in accor* lance with 
Hilgendorf’s statement that “ when in a state of retraction it projects 
above the retracted tentacles.” 

The gonangia mostly contain three or four gonophores, or have them 
borne outside the capsule and attached to the blastostyle in a cluster. 
The gonophores themselves are too shrunken and too deeply stained to 
allow their structure to be seen clearly, but the characteristic tentacles 
can be traced on some of them. 
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In G. hyalina Jlincks says that the hydrothecao have “ the rim cut 
out into numerous shallow denticles of castellated form, slightly indented 
at the top,” and in one or two of the hydrothecae of 0, parketi I find 
fragments of the rim which seem to present a similar aspect ; 1 think, 
therefore, that the two forms are probably identical. The gonosome also 
appears to agree with that of G. hyahna. 

Clytia johnstoni (Alder). 

Hincks, 18fi8, p 143: Ilartlaub,. 1901, ]). 364. 

Some specimens from French Pass, which Hartlaub examined, are said 
by him to be undoubtedly a Clytia, and are, with somewhat less certainty, 
referred to this well-known and widely distributed species. 

Orthop 3 rxis caliculata (Hincks). 

Campanulana raliculnta Hincks, 1868, p. 164 : Farquhar, 1866, p. 4*59 (as var. 
makrogona). 

Orthopyxis udirulata Bale, 191 4<f, p. 71 (synomymy). 

The species which (^oughtrey first described as C. Integra and after- 
wards as C. caixcidata is placed by Farquhar under C. caliculata var. 
makrogona v. Lendenfeld (Orthopyxis tnacrogona Bale, 1914a, p. 77). The 
reason for this is not apparent : it seems equally probable, or more so, 
that it may have been a true 0. caliculata : indeed, Coughtrey’s description 
of the gonangium does not apjily very well to either form. Hartlaub 
thinks the species is probably the same as his Eur/ypeUa crenata (Orthopyxis 
crenata), 

Orthop 3 rxis crenata (Hartlaub). (Fig. 3.) 

Campanulana allied to (\ caliculata Coughtrey, 1876, p. 25, note. 

JSucopella crenata Hartlaub, 1901, p. 364 : Biilard, 1905, p. 3.32 ; 1906, p. 71. 

Not EucopeUa crenata ? Hartlaub, 1905, p. 568 : Biilard, 19076, p. 17(\ 

Not Orth^xis crenata Nutting, 1915, p. 67. 

Hydrorhiza broad, flatten(‘d, forming an irregular network ; pedicels 
very variable in length, more or less undulated, often with one or more 
constrictions ; a single spherule below each hydrotheca. 

llydrothecae * large, obconic, wall smooth or with 2-4 strong undula- 
tions ; in the wider aspect very thick, the thickening mostly extending 
from base ufi to just below rim, in the narrow aspect not much 
thickened except at base ; border rising just above top of thickening, very 
thin, everted horizontally, furnished with shallow teeth, about 15 (or 
according to Hartlaub 12-14), often dilRcult to see. 

Gonothecae large, strongly eompressod, broadly truncate above, thick- 
walle<l with undulated surface, with short smooth stalk, enclosing two 
medusae (Hartlaub). 

hoc, — French Pass (Hartlaub) : Sumner (Chilton) : west coast of Africa ; 
Qambier Islands (Biilard). 

Hartlaub refers to thick-walled and thin-walled hydrothecae growing 
on the same hydrorhiza : these are similar hydrothccae seen in different 
aspects, as is usual in the genus. 0. macroqona (v. Lendenfeld) is not, as 
Hartlaub suggests, the same species, as it has a perfectly smooth border, 
and differs otherwise. Whether Hartlaub is right in referring to f>. crenata 
the hydroid which Coughtrey considered allied to Campanulana Integra is 
impossible to determine. 
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The hydrothecae of 0. crenafa vary greatly in form. Some are smooth 
and with the wall about e*|ually thick from base up to just below margin ; 
others have the outline wavy, and in such cases the undulations of outside 
and inside surfaces do not always correspond. The thickening of perisaro 
(as seen in the broad aspect) is more pronounced than in most species, 
recalling 0. compreasa. This thickening ends abruptly just below rim, 
which, being very thin and usually turned out horizontaliy, causes the teeth 
to be very commonly indistinguishable in the ordinary side view. Hydro- 
thecae larger than those of ’any other species I have seen. 



Fid. 3. — Orihopyms crevaia (Hartlaub). X 40. 

Pedicels may be scarcely longer than hydrothecae, or many times as 
long ; their undulations may be very pronounced or only slightly indicated, 
and thickness of pcrisarc varies considerably. 

T saw no gonangia, and quote Ilartlaub’s description. 

(The form figured by Nutting is that which Hartlaub referred doubt-' 
fully to E. crenafa, but which he afterwards recognized as distinct, and 
which Jaderholm calls Campanidarm lennoiensia.) 

Silicularia bilabiata (Coughtrey). (Fig. i.) 

Campanularta hilahtata Toughtrey, 1874, p. 291 , 1875, p. 299 ; 1878, p. 26 : 

Farquhar, 1898, p. 480 

Hypanthea bilabiata Hilgembirf, 1897. p. 213 ; Bale, 1914f/, p. 89 

This species may readily be identified by (’oughtrey’s figure of the 
hydrotheca, which is much larger and of longer proportions than that of 
E. campanidarta; among them, however, are a few with much shorter 
hydrothecae, these being mostly such as have very short pedicels. The 
ordinary pedicels attain the height of about 6 mm. or 7 mm., and are very 
thick, with much- thickened walls, which are narrowed in at base so that 
diameter at point of attachment is little more than that of interior of tube ; 
in this respect they resemble those of #S. cam pan alar ia. Ililgendorl 
specially mentions this character, but his figure represents a very thin- 
walled pedicel. Both Coughtrey and Hilgendorf note that hydrothecae 
are set on pedicels at an angle of 45^ ; this character is not constant, but 
I find it in most of the hydrothecae, and when it occurs it is always the 



234 


T rauBacitOTut, 


lower lip which is bent <lownward. The condition, however, is equally 
common in campanularia. 

The fronangia are large and pear-shaped, but apt to be very irregular 
in outline ; the largest which 1 saw were simply rounded at top ; shorter 
ones were more or less truncate, which is presumably a matter of develop- 
ment. They taper down to a very narrow base, smaller than that of the 
hydroth(‘ca-8talk8, and those which 1 saw were mostly cr<*ct, while those of 
S. campanularia arc more oftim decuiiibent. 

Specimens from Professor Thilton were V(*ry perfectly jireserved, the 
jicrisarc not having suilercd the slightest contraction ; one of Coughtrey’s 
specimens, from the Dunedin Museum, had been dried, and, as always 
happens in such circumstances, the thick perisarc of the hydrothecae was 
much shrivelled and distorted. The hydrothccae were somewhat shorter 
than in Professor Chilton’s specimens, but this may be more or less 




Flo. 4. — Siltculatia bilabiata (Coughtrey). X 40. 

the effect of the general shrinkage. Tlie gonangia were on Coughtrey’a 
specimen, and proliably some of the irregularity which characterizes them 
is due to their having been dried, though they appear to have suffered lees 
than the hydrothecae and their pedicels. The latter seem to have been 
originally thin-walled, a condition accentuated no doubt by shrinkage due 
to drying. 

Hilgendorf has classed Eucopdla campanidaria as a synomym of 
0. bilabiata, but this is erroneous, and there is scarcely a doubt that 
his Hypanthea asynmetrica is really the same as E, campanularia, 

hoc . — Timaru (Coughtrey) : Tomahawk, Dunedin (Hilgendorf) : Sumner 
(Chilton) ; Oamaru rocks (Morris). 

Silicularia campanularia (v. Lendenfold). 

EttcopeUa campanularia v. Lendonfeld, 1883, p. 497 (in part) : Bale, 1884, p. 60 ; 

1888, p. 761 : Mulder and Trebilcock, 1914, p. 9. 

Uypanthta asymmeirica Hilgendorf, 1897, p. 212 : Hartlaub, 1901, p. 306. 
Stlicularia campanularia Bale, 1914a, p. 84. 

? EucoptUa reticulata Hartlaub, 1906, p. 669. 

Hilgondorf’s account of Hypanthea asymmetrica and H. bilabiata is 
unsatisfactory; so far as features of specific importance are concerned 
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then* is nothing in the account of either species which would not apply 
to the other, except the description of the pedicels, which are said to be 
smooth in H. bilabiata, but to have occasional sharp constrictions in 
U. asymnietrica. In reality II. htlabiata is equally subject to these irregu- 
larities, which simply indicate the points at which regeneration has 
occurred. The distinction between these two species, at least so far as 
the trophosome is concerned, s(*eins to depend almost entirely on size of 
hydrothecae and hydranths. The former, in H. bilabiatUy often attain 
1mm. in length; in S. campnnularia, which 1 consider identical with 
II. asymmetrtca, I do not find the largest to exceed about ()*67 mm., 
either in Australian specimens or in Professor (^hilton's. The Ijydro- 
thecae of S. bdabiata are, as a rule, longer in proportion to their width 
than those of the other sjiecies, and the gonangia are longer and more 
erect. 

Hartlaub mentions that he found his spmrnens intermixed with 
his Eucopella crenata, so that at first it appeared that the two forms of 
hydrothecae belonged to the same hydroid ; on further examination, how- 
ever, he traced them to two different hydrorhizas growing together. No 
doubt it was a similar association which led von Lendenfeld to describe 
the hydrothecac of S. campanuhma and an Orthopyxis (perhaps O. com- 
pressa) as forms of one species. Tn the jiresent collection 0. crenata and 
S. campanidana are found, but not in company. 

IjOc. Kuri Boach (Ililgendorf) : French Pass (Hartlaub) : Lyttelton 
Harbour (Cliilton) * Port Phillip ; Port Jackson ; ? Falkland Islands 

(Hartlaub). 


Fam. Lafoeidae. 

Hebella calcarata (L. Agassiz). 

iMjuea scandfus Bale, 1888, p. 7fS8. 

JJebeHa scandevs Farquhar, 1898, p. 460 : Bale, 1913, p. 117. 
Ilfbella calcarata Bale, 1916. p. 251 (synonymy). 


Fam. Haleciidae. 

Halecium delicatulum Coughtrey. 

IJalenufn deltcatula Coughtrey, 1876, p. 299; 1876, p. 26: Farquhar, 1896, 
p. 461. 

Halecium delicatulum Kidloy, 1881, p. 103 : Hartlaub, 1901, p. 368 ; 1906, p. 613 : 
Stechow, 1913, p. 79. 

Kccorded by Hartlaub from French Pass, and by Ridley from Punta 
Arenas. Ridley describes the gonangia. 

Halecium parvulum Bale. 

U. parvidvm and II. gracSe are now commonly regarded as synonyms 
of ^f. flexile Allman. (See Bale, 1915, p. 246.) 


Fam. Campanulinidae. 

Campanulina humilis n. sp. (Fig. 6.) 

Hydrorhiza filiform, delicate, giving rise to numerous slender closely- 
undulated pedicels, each supporting a single hydrotheca ; pedicel expanding 
gradually to base of hydrotheoa. 
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Ilydrothocae slender, upper one-third with several folds or irregular 
converging segments ; a distinct diaphragm at base. 

(lonosome ? 

Loc , — “Hull of ‘Terra Nova’** (D. G. Lillie). 

In this delicate species pedicels average about 0*27-0'3() mm. in length, 
and hydrothecae range from about 0-20 mm. to 0-30 mm. There is much 
variation in imdulation of pedicels, some being smoother than others* 
generally undulations are fainter in distal portions. Abrupt divisions may 



Kiu. 5. —('ampnnulimi humilh n. sp. x 40. 

be seen occasionally, indicating where regenerations have occurred. No con- 
striction between hydrothecae and pe<liccls, which slightly enlarge and join 
hydrothecae without interruption, So it wouhl be impossible to say where 
hydrothecae begin if it wer^ not for diaphragm. The latter is extremely 
thin, and the j>erisarc throughout is of the thinnest. 

In the only specimen all the hydranths were retracterl, so I could not 
ascertain whether the tentacles were webbed, as is usual in the genus. 


Thyroscyphus simplex (Lamouroux). 

lAtotnedea simplex l^amouroux, l8iG, p. 20G. 

CampanvlariatridpuiaUi Bale, 1893, p. 98. 

Seitiilarella tndentaia Hartlaub, UMK), p. 46. 

Thyroscyphus tndeiitntus Hartlaub, 1901, p. 369. 

Parascyphus simplex Ritchie, 1911, p. 160. 

Thyroscyphus simplex Bale, 1915, p. 246 (synonymy). 

Recorded by Hartlaub from French Pass, and by Ritchie from the 
British coast and the South Atlantic. 


Fain. Sertulariidak. 

Of the genera here included in the Sertuiariidae, Thuiaria and Sertu- 
larella arc taken according to Levinsen’s definitions. 1 do not, however, 
adopt his genus Odontothecaf as its characters appear to me insufficient to 
warrant its separation from Serlularia, Levinsen himself, though classing 
8. minima as an (Uotmheca (1913, p. 308), states on p. 264 of the same 
work that it is a true Sertularia. All the other Sertulariae mentioned in 
the present paper would come under the Odontotheca of Levinsen. 

The spt'cicss with six or more teeth on thecostome, and, so far as is 
known, without operculum, are referred to the genus Stereotkeca, under 
Synthecidae. 
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Thuiaria buski (Allman). 

DeAnwscyphvs hunkii AUman, 1876, p. 266 : Farquhar, 1896, p. 466. 

The untenable genus Desmoscyphus embraced Sertularians in which the 
opposite liydrothecae are in contact with each other in front, and it 
included forms some of which belong to the genus J^eriularia, and others 
to Thuiaria, as now understood. D. buski, as Captain Totton informs me, 
is extremely closely allied to the Thuiaria bicalycula of Coughtrey, and it 
is undoubt^ly to be referred to the same genus. 

Selaginopsis monilifera (Hutton). 

SeriularM nwnilifera Hutton, 1872, p. 267 : Coughtrey, 1874, p. 282 ; 1876, 
p. 301 ; 1876, p. ,30. 

Thuiana reniMtivm Allman, 1870, p. 271. 

Thuiaria mom} if era Thompson, 1879, p. 11 J : Farquhar, 1896, p. 466. 

Diclyiirladium dichotoinviu Allman, 1888, p, 77 : Levinsen, 1913, p. 277. 

SelayifvopHis dichotoTiia liillard, 1910, p. 16 : Bale, 1916, p. 266. 

1 have a fragment of S. moniltfera from the collection of Hutton’s 
types in Dunedin Museum, and specimens of Allman’s types of T. cerastium 
and D. dichotomum from British Museum. The Dtctyocladium is more robust, 
with hydrothecae more distant ; otherwise it does not differ essentially 
from the other sj^ecimens. Hydrothecae very variable in the extent to 
which distal portion is prolonged. It is singular that Allman, when 
d(*scribing Dictyocladium, should have overlooked his earlier account of 
T. cerastiim. As I have elsewhere remarked, the “ (liallenger ” figure is 
very inexact- that of T. verastiwn is more like the specimens ; and this 
is notably the case with the gouangia, which are figured correctly as 
springing from one of the branches just above the axil, instead of from 
the axil itself as in the “ (liallenger ” figure. 

1 have to thank (’aptain Totton for pointing out to me the identity of 
these forms. 

Sertularella edentula n. sp. (Fig. 6.) 

llydrocaulus branchtnl, fascicled in older portions, each internode of 
rachis bearing a single hy<lrotheca on one side, and a ])imia between two 
liydrothecae on the other ; pinnae alieirnato, not close, long, straight, 
narrow at origin, with nodes few or absent. 

Hydrothecae alternate, the two series sometimes more widely separated 
behind than in front, very stout, tubular, slightly narrowed upward, adnate 
in their whole length, somewhat contracted at aperture, which is at an angle 
of about 45" with axis of pinna, bonier circular, quite smooth, operculum 
of three valves. 

Gonangia springing from rachis, very large and stout, in back or front 
view obovate, in side view with back more convex than front, a widi* shallow^ 
longitudinal depression running whole length of dorsum and over summit *, 
aperture on ventral side, nearly reaching top, circular, margin not thickened. 

Loc , — Cape Maria van Diemen, ten miles north-west, 50 fathoms 
(Chilton). 

This is one of that group of species which, from the immersed 
hydrothecae, as well as from their biserial and unpaired arrangement, 
wore formerly regarded as typical Thuiariae. It somewhat resembles 
8, lata, but is a more robust species, with the hydrothecae larger and 
more fully divided off from the hydrocaulus. The pinnae, which may 
reach over lin. in length, may be wholly unjointed, or there may be 
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a node near the end. The hydrothecac an* less close in the distal than 
in the proximal portions of the pinnae, and where a node occurs the 
highest hydrotheca on the lower intemode has its border nearly hori- 
zontal. 

The form of the hydrotheca-margin is characteristic, having no trace 
of the three or four einarginations usual in the genus, but being 
perfectly round and smooth, and in general showing no indication of 
the operculum.' In this group the operculum is readily detached, yet 
in such species as S, lata, for example, one generally finds its remains 
attached to the hydrotheca-margin (though it is only in well-preserved 
specimens that the four valves are distinct), but in the species before 
us the operculum generally cornea clean away, leaving no trace. Only 



Fiu. G.'-o, SertulareUa edeniula n, sp. ; x 25. 6, SertulaireMa 
edenlula : gunangium ; X about 10. 

here and there can a remnant be found, and then usually insufficient 
to indicate its original fonn ; however, after careful search I succeeded 
in finding a few specimens intact, all of which were trivalvate, though 
the margin showed no corresponding divisions. 

In many of the hydrothexjae is found ‘a membranous diaphragm (or 
its remains) situated at a small but variable distance within the marmn 
and continuous with a membrane lining the hydrotheca ; it is pierced by 
a circular central orifice of very variable size (in some cases, however, I 
could not find this opening). It is evidently a temporary structure, as 
even where the orifice is distinct it is frequently so small that the hydranth 
could not possibly pass through it. Hartlaub (1900, p. 11) mentions 
finding a similar structure, which he calls the ** velum,” in an American 
species. 
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The gonangia are very large (about 4'3uiiii. in length and 1*8 mm. in 
diameter), and their form is very distinctive. Looking at them from the 
back or the front the longitudinal depression is not noticeable, except 
perhaps on the top, but seen sidewise it gives the impression of two longi- 
tudinal ridgejs. The aperture, before opening, can only be distinguished 
by an extremely fine suture. 

The only specimen was about 8 in. high, with two lateral branches near 
the base, where the stem was about 2 mm. in thickness. 


Sertularella johnstoni (Gray). 

tirrixilaria johnstoni Gray, 1848, p. 294: Hutton, 1872, ij. 259: Coughtrey, 
1874, p. 281 : Hilgnndorf, 1897, p. 207. 

Sertularia nuhpinuata Hutton, 1872, p. 250. 

Sertalana ddicatula Hutton, 1872, p. 260. 

SertiilareUajohMioni Coughtrey, 1875, p. 299 ; 1870, p. 20 : Allman, 1876, p. 201 : 
Thompson, 1879, p. 101 : Bale, 1886, p. 21 : Farquhar, 1896, p. 468 : 
Hartlaub, 1000, pp. 22, 80, &o. ; 1905, p. 628 : Billard, 1910, p. 18 (in part) : 
Bale, 19146, p. 26 : J&derholm, 1916 17, p. 10. 

Sertularella captUana AUtnan, 1886, p. 183. 

Sertularella purpurea Kirchenpauer, 1884, p. 49 : Bale, 1886, p. 86. 

SympUctoacyphua auairalui Marktanner-Turneretscher, 1890, p. 226. 

Not S,johnatmi{ Bale, 1884, p. 109 ; 1898, p. 102 ; which 1 have later referred to 
S, divarirata, 

Hartlaub (liKK)) considered S, capillaris, S. purpurea, S. australis, along 
with a. pyijmaea Bale, as synonyms of H, johnstoni, I had in 1886 referred 
H. purpurea to that species, but 1 think that S, pygmata is nearer to 
S. divaricata, Billard agrees with Hartlaub, after examining Allman’s speci- 
mens of S, johmtoni and S, capillaris, the latter of which he says has 
three teeth on the hydrotheca, not four as Allman states. Billard also 
considered S, dioaricata as synonymous, but I have given reasons for dis- 
senting from this view (19 14a), with which opinion Jaderholm concurs 
(1916-17). 

Type specimens of Hutton’s S, suhpinnata were received from the 
Dun^n Museum, and Profcs.sor Chilton sends typical specimens of S.john- 
stoni from Island Bay. 


Sertularella columnaria Briggs. 

Briggs, 1914, p. 293. 

Hitherto this species is only recorded from near (^ape Pillar, Tasmania. 
A single fragment occurs in Professor Chilton’s collection, but the part of 
New Zealand from which it came is uncertain. 

The spi^cies seems to bear the same relationship to the johnstoni group 
that 8, giganJtea does to the rugosa group ; its gonosome, however, is 
unknown. 


Sertularella pygmaea Bale. 

Bale, 1881, p. 26 ; 1884, p. 108 ; 19146, p. 26 : Farquhar, 1896, 
p. 464 : Hartlaub, 1900, pp. 30-32 (under 8, johmtoni). 

Considered by Hartlaub to be a form of 8, johnstoni, (Vide Bale, 
19146.) 
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Sertularella simplex (Hutton). (Fig. 7.) 

Sertularia simplex Hutton, 1872, p. 257 : Coughtrey, 1874, p. 283 (in part). 

Sertularella f^implex Coughtrcy, 1875, p. 3(H) (in part) ; 1870, p. 27. 

Sertularella fusiformis Hincks var. nana Hartlaub, 1901, p. 372. 

Hydrocaulufl simple (or rarely branched Hutton), twisted at base, 
about 8 mm. in height, divided by narrow twisted joints into internodes, 
each bearing a hydrotheca on upper part. 

Hydrothecae adnate a little less than half their height, divergent and 
directed somewhat forward, smooth, narrowed upwards and contracted 
near aperture, margin slightly everted, with four teeth ; three intt^rnal 
compressed vertical teeth, two of which are within the two upper emar- 
ginationa of border, and the third below inferior marginal tooth. 

Gonangia about «3|-4 times length of hydrothecac, borne on lower 
portion of hydroeaulus, ovate, with a few distinct coarse rugae on upper 
part, and tubular neck ; summit with about four conical teeth. 

ior. — Lyall Bay (Hutton) : Sumner (Hartlaub). 

I have formerly ranked S, simplex as a synonym of S. polyzoums, as 
also has Farquhar, but examination of one of Hutton’s specimens from the 
Dunedin Museum shows this to be erroneous. They agree with Goughtrey’s 
figure of the type (1874, fig. 8) ; the internal teeth, however, are not 
shown. Fig. 10 is no doubt a different species, and probably fig. 9 also, 
though Hartlaub includes it with the type. 

The species is analogous to the Australian S. indivisa, but the hydro- 
thecae are smooth and have four eniargi nations of the border instead of 
three ; they are also larger, and have the lip rather more everted. The 
gonangia are of the same type, but larger, with neck more pronounced 
and the circular rugae fewer and less sharp. 

Hartlaub’s reference of this form to S, fusiformis Hincks seems to me 
doubtful. 

Sertularella robusta Coughtrey. 

Sertulfiria shupltjc Coughtrey (in pari), 1874, p. 283. 

Sertularella simplex Coughtrey (in part), 1875, p. 390 ; 1879, p. 27. 

Sertularella rrihusta Coughtrey, 1875, p. 300 ; 1879, p. 27 : Farquhar, 1896, p. 494. 

7 Seriulnrella sp. Thomjwon, 1879, p. 101. 

Sertularella teuella Hartlaub, 1901, p. 370. 

This form, originally described by Coughtrey as one of the varic'ties 
of S, simplex Hutton, was figured by him in 1874 (pi. xx, fig. 10), but 
afterwards described as a distinct species. Hartlaub refers it, along with 
several other species, to the tenella of Alder (Himjks, 1868, p. 242). He 
only cites (’oughtrey’s original description, and seems to have overlooked 
the later references (1875 and 1876), in which Coughtrey named the form 
S. robusta, 

I cannot agree with Hartlaub’s reference of the present species, with 
8, microgona von Lendenfeld and S, attguhsa Bale, to S, tcTiella, as these 
forms all possess three distinct internal teeth in the hydrothecae, which in 
8, tenella are wanting. 

Hartlaub’s specimens were from French Pass. 

Sertularella crassiuscula n. sp. (Fig. 8.) 

Sertularella solidula Hartlaub, 1900, p. 71 ; 1901, p. 371. 

Not ^Sr. solidula Bale, 1881, p. 24 ; 1884, p. 109. 

Hydroeaulus simple, twisted at base, about 10-12 mm. in height, divided 
by twisted joints into intemodes, each bearing a hydrotheca on upper part. 
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Hydrothocae adnate about half their height, divergent, very stout, 
mostly thick-walled, smooth, usually with extreme distal part bent outward ; 
border with four marginal teeth or shallow emarginations ; three internal 
compressed vertical teeth, two of which are within the two upper 
omarginations of border, and the third below inferior marginal tooth. 

Gonangia large, about 3 times the length of hydrothecae, obovate, 
with a few transverse rugae and no distinct neck, flattened at top, without 
distinct teeth. 

Lor. French Pass (Hartlaub) : Akaroa (Chilton) : “ New Zealand 
(Hincks collection, British Museum). 

Notwithstanding that this species has the mouth of the hydrotheca 
distinctly four-sided, Hartlaub has referred it to S. solidula, which has the 
aperture three-sided, on the ground that several sjM'cies of Sertvlarella 
vary in this respect. 1 have not met witli such ; in any case, among the 




Fig. 7 . — Sertularella aimphr (Hutton). 40. 

Fig. 8 . — Sertularella craasiuwula n. sp. 40. 

many forms of S. indinsa (of which species S. solid uta is a. variety) 1 
have never seen a four-sided specimen, and, on the other hand, in the 
polyzonias group the four-sided condition seems invariable. It is even 
proposed by Stechow, in a recent paper, to establish distinct genera for 
the three-sided and the four-sided species. 

Undoubtedly, however, a strong similarity exists between the present 
species and the form described as S. soliduhi by me, a similarity which 
depends mainly on the very stout hydrothecae, the thick ‘<olid-looking 
perisarc, and the relative shortness of the internodes, which are swollen, 
and abbreviated below. In all these points the species differs from 
S, simplex. 

The hydrotbecae are larger than those of S. solidula, and have always 
four emarginations of the border, which are very 8hallo>\, especially in 
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those near summit of shoot, where border often appears almost flat and 
very thin. The hydrotheca is commonly somewhat constricted on outer 
side, just below border, and the internal teeth are strongly developed. 

(lonangia considerably larger than those of S. soliditla, but otherwi.se 
much resemble them. They differ from those of S. simplex in absence 
of conical teeth on summit. 

Specimens from the Hinck.s collection m the British Museum have 
somewhat shorter hydrothccae than those received from Professor Chilton. 

Sertularella polyzonias (Lin.). 

Farquhar, 1896, p. 46t3. 

S, polyzofnas was included in Farquhar's list in the belief that it was 
the same as S, simpler (Hutton), which is not the case. 1 do not think 
that the true S. pUyzonias has been recorded either from New Zealand 
or from Australia, the form from Bass Strait which 1 formerly assigned 
to that species being more nearly allied to S. mediterranea Hartlaub. 

Sertularella Integra Allman. 

SfrtularelUt inieijra Allman, 1876, p. 202 : Farquhar, 1890, p. 404 : Hartlaub, 
IWK).^. 65. 

1 have received a fragment of the type specimen from British Museum. 
The species is readily identifiable by Allman's figure the rugose condition 
of the upper sides of the hydrothecae is even more pronounced than in 
the figure ; the outline at this part is ([uite deeply crenate. 

The mouth portions of the hydrothecae arc much broken, but I am 
convinced that Allman’s Ktatement, “ The perfectly even rim of the 
hydrotheca, destitute of all trace of teeth, is an obvious feature,” is 
incorrect. There seem to have been three or four (probably four) shallow 
emarginations of the bonier, as usual in the genus. The internal 
“ conical process ” refern'd to by Allman is one of the internal teeth now 
known to exist in so many species. All three are present, one being on 
the apocauline side, the <»ther t\\o, as usual, equidistant from it and from 
each other. They are here very large, but being thin and hyaline they 
are inconspicuous, especially in (^anada balsam. 

Sertularella subarticulata ((’oughtrey). 

Thviarm subarticulata Farquhar, 1890, p. 405 : llilgondorf, 1897, p. 210. 

SertulareUfi subarticulata Bnggs, 1918, p. 30. 

Type specimens were received from the Dunedin Museum. Former 
accounts, which described the hydrothccae as having two or four teeth, 
are erroneous ; the species is undoubtedly tridentato, but the superior 
tooth, seen laterally, oftem appears split. The hydrothecae are extremely 
brittle. 

Sertularella quadridens (Bale). 

Thniaria quadridens Balo, 1884, p. 110 ; 19146, p. 12 : v. Lendenfeld, 1884, 
p. 915 : Weltner, 1900, pp. 585 86 : Farquhar, 1896, p. 465. 

Sertularella quadridens Ritchie, 1910c, p. 818 : Billard, 1010, p. 11 : Levinsen, 
1918, p. 279 : Jadonholm, 1910, p. 0. 

Thviaria vtneia Allman, 1888, p. 68. 

Billard states (1910) that observation of the type of T. mneia Allman 
shows its complete identity with S. quadtid^ms. 
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Thuiaria bicalycula (Coughtrey). (Fig. 9.) 

HydraUmania (?) bicalycula C’oughtrcy, lK75p p. 301 ; 1870, p. 20. 

IJydraUuiania bicalycula Farquhar, 1800, p. 405 

Hydrocaulus monoaiphonic, rarely branched, pinnate. Stein thick, 
fistulous, divided into internodes of variable length, each bearing from 
1 to 6 pairs of hydrothecao. Pinnae rather irregular, alternate to sub- 
alternate, rarely opposite, stout, divergent nearly at right angl(*s, borne 
on rather short thick apophyses ; proximal internodes very long, bearing 
up to 16-18 pairs of hydrothecae, one or two distal internodes with few 
pairs sometimes pre.sent ; jiinnae in some cases without nodes. 

llydrothecae in pairs, opposite, adnate in front, most of their length 
vertical, upper portion turned outward and narrowed ; a])ertiire vertical, 
widened laterally, with two lateral lobes, facing outwanl and forward ; 
a large smooth wide tooth inside lower maigin. ^ • 



Gonothecae abundant on the pinnae, large, length 0*13 in., width 0*8 in., 
urceolate, mouth small, round, entire, on a short simple neck ; on the 
widest part of the capsule, about one-fourth of its length from mouth, is 
a faint rim ; capsule subpcdicellate. (Coughtrey.) 

There is little doubt that this is the same as Coughtrey’s species, though 
the original specimen seems to have been more robust. Coughtrey says 
that the stem, close to its origin, gives off from 8 to 20 shoots, which, 
within an inch, bifurcate into long flexuous branchlets 7 in. long. In our 
specimen several shoots rise from a common point of the hydrorhiza, and 
are unbranchcd ; in one instance only I observed a secondary branch. The 
pinnae are mostly alternate, and in parts they are regularly arranged, one 
being given off below every pair of hydrothecae on the rachis; Imt, while 
this arrangement preponderates to such an extent as to be fairly considered 
typical, irregularities are frequent, and in a few cases the pinnae are 
opposite. 

The species is nearly allied to T, tula (Bale), but the stems and pinnae 
are very much stouter, hydrothecae are much larger and generally face 
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more forward, and the internal tooth is characteristic. The stems and 
pinnae are ao thick that the tips of hydrothecae often project only slightly, 
or not at all, beyond them, and they are mostly not constricted between 
the pairs of hydrotbecae. The pinnae do not generally run out into tendrils 
and anastomose, as in T. tuhOf but I have seen instances. 

Still closer to the present species is T. huski, which was the typt‘ of 
Allmatrs proposed genus Dosmoscyphus, In this group the Dcsmoscyphus 
character is found in its most pronounced form, hydrothecae being seated 
more on the front of hydrocaulus than on its sides. As notC‘d by Allman 
in regard to 7). hu’iki, the greatest diameter of the hydrothecae is in view 
when they are seen in a position midway between the front and the side 
aspects. The main difference between these twp species is that in 7'. hunki 
the pairs of hydrothecae on the ])innae are almost in contact with those 
above and below them, while in T. bicalyatla they are widely separated. 

I have not seen the gonangia ; if (’oughtrey’s figure is correct they are 
more pyriform than those of the allied forms, in all of which the widest 
part is near the middle. 

I noticed in one shoot an interesting abnormality in the arrangement 
of the hydrotbecae on tlie stem : a gradual transition occurred from the 
opposite to a perfectly regular alternate condition, which after a short 
8j)ace returned gradually to the normal arrangement. Where the alternate 
order prevailed the hydrocaulus was somewhat narrower than elsewhere. 

The species does not seem to have b(‘cn observed hitherto since 
Coughtrey described it. 

Ij()C,— Wickliff Bay, Bluff Harbour (Coughtr«»v) : Cape Maria van 
Diemen, ten miles north, 50 fathoms (Chilton). 



Fio. 10.— TAwiaria farqvhari n. sp. x 40, 


Tbuiaria farquhari n. sp. (Fig. 10.) 

Hydrocaulus short, monosiphonic, pinnate, divided into short internodes, 
bearing 1-3 (mostly 2) pairs of hydrotbecae. Pinnae quite irregular, on 
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extremely short apophyses, internofles bearing? usually 1 2 pairs of hydro- 
thecae, and occasionally a secondary raniule. 

Hydrothecao in pairs, op|>osite, adnate in front, upper half curving* 
outward and forward and becoininj; narrower ; ajjcrture vertical, facing 
outward and forward, with two large angular latt»ral lobes, thinned away 
to margin. 

Gonangia ovatt‘, widest near the middle, with faint annular undu- 
lations, most distinct in upper half ; aperture circular, margin not thickened, 
a circlet of thick perisareal processes projecting into the neck. 

Loc, Lyttelton ((Jhilton). 

The largest specimen is about J in. long ; it has one pinna on right 
side, then two on left, then five on right, so that no definite order can 
be traced. Stem and branches do not ap])reriahly differ, either m size 
or form, and hydrotheeae have the same arrangement throughout. Tn 
striking contrast to the last species, liydrocaulurt is much constricted 
b(»tween pairs of hydrotheeae, and especially between intt'rnodes, where 
joints are of oblique type, sloping backward and U])ward, so that inter- 
node, which is very wide at base of hydro! InKjae, narrows rapidly down- 
ward to a point in front, while ]>art above liydrothecae is narrower 
throughout. BetW(*en the pairs on an internode, though the joint is 
wanting, the constriction is still marked. Upiier part of hydrotheeae is 
turned so much forward that in front view anterior lateral tooth is scarcely 
noticeable, being so much foreshorUuied. 

The gonangia are similar to those of the allied species, T, tuba and 
T% bmhi, 

Sertularia episcopus (Allman). 

SeriuUma fum format Hutton, 1872, p. 257 : (’oiightrev, 1874, p. 285 : Hidlev» 
1881, p. 105 ? : Pfeffor, 1892, p. 5«8. 

Serhdarifi hnf/iuMta (Wghtrey, 1876, p. 300; 1870, p. 28. 

SfrtutnreUa epiftropuH Allman, 1870, p. 203 : Farqiilmr, 1890, p. 404 : llartlaub, 
1906, p. 058. 

This species, having the character formerly considered typical of 
Sertularella, and the name Jusifornm having been |)reoccupi(*d in that 
genus, Allman named it *S. episcopus and Coughtrey aS. lomfwosta. The 
sjieeies desciibed in Allman's paper of 187fi were mentioned in a preliminary 
note in Nature in 1874, with short ilescriptions to ensure priority; hence the 
adoption of the name S. episcopus in prefenuice to to aS'. lotu/htsta. 

It is not easy to ascjertain the true form of the gonangia, as they 
vary so much, and have the ajipearance of having shrunk considerably 
in drying. Those which appear the best preser\ed are of an elongated 
somewhat fusiform shape, with a deep narrow dorsal channel running from 
end to end, formed by an infieetion of the perisarc : this channel being 
narrow and abrupt, its edges form two longitudinal ridges^ which are 
approximatt'd, or sometimes ({uite clo.se together, perha})s by shrinkage. 
At the summit are generally two blunt angles, terminating these ridges, 
and the aperture, which is subterminal, is just in front ; it has no definite 
border, and looks as if simply broken through. 

The hydrotheca-apertures are, in the form of their two lateral lobes, 
similar to those of S macrocarpa Bale {Odontotheca macrocxirpa Levinsen). 

mccaUumi (M. & T.) has the same ty ])0 of aperture, and also agrees 
with the present species in the very unusual character of having each 
hydrotheoa on a separate internode. No opercula could be distinguished 
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oji the dried specimen, which was one of Hutton’s types, irom the Dunedin 
Museum. Th(‘ latc^ral lobes are very large and deep, and have the border 
thickened. 

Ridley (1881) mentions some specimens from south-west Chile under 
the name of “ Sertulana fusiformia Hutton I {non Hincks),” and says, 
“ This 18 certainly not the species assigned to Hutton’s species by Allman 
under the name of S, epiacopua^ Harllaub (1906) says that he has no 
<loubt of the identity of fusiformia with aS. episcoptus, neither does he 
doubt that Ridley had the same species before him. Ridley says, “ The 
growth is very strong, and the calicles large (*426 mm. in diameter 
at their middle), but they should be described as quadridentate, though 
the interior and exterior teeth are very short. The crest, described by 
Coughtrey on the upper side of the gonangium, is here, at any rate, a 
tube which ojions m the side of the gonangium.” In Hutton’s specimens 
1 find no trace of the two small teeth referred to by Ridley. The middle 
diameter of the hydfothecae ranges from about Osjbmiu. to 0*4 mm. 

Pfeffer records the species from the Rtraits of Magellan. 

Sertularia operculata Lin. 

Sertularia operculata Farqiihar. 1896, p. 462 : Bale, 1915, p. 274 (synonymy). 

OdonUiiheca operculata Ijevinson, 1913, pp. 309, 317. 

Of the numerous synonyms mentioned by me in the above-cited paper, 
Dynamena fasciculata Kircbenpauer and Sertularia enma Allman are now 
associated, along with aS. ramulosa Coughtrey. as a separate species, under 
Kirchenpauer’s specific name. Dynamena pvlchella D'Orbigny may be the 
same form. 

Sertularia fasciculata (Kircbenpauer). 

Dynamena fasciculata Kirchenpauer, 1864, p. 12. 

Seftulatin ramulo’ia Tunghtrey, 1874, p. 283; 1875, p 300; 1876, p. 28: 
Farquhar, 1896, p. 462. 

Seriulana operculata (7) Thompson, 1879, p. 106 (in part). 

Sertularia ertm^ Allman, 1885, p, 139; Parquhar, 1896, p. 462: Bale. 1915, 
p. 276. 

1 Dynamena pukhella D’Orbigny, 1839-40, p. 26: Uartlaub, 1905, p. 667; 
Nutting. IIKU, p. 55 (in part). 

Among (/oughtrey’s types from the Dunedin Museum is a specimen 
of Ills S. ramulosa, which I find to be identical with S. crinia Allman, and 
T have now no doubt that Kirchenpauer’s D. fasciculata is also the same. 
Hitherto the latter has usually been ranked as a synonym of S, operculata, 
to which species Billard has also referred S. crinis. 

The difference between S, operculata and the present form (whether 
it be admitted as specific or not) is very obvious. In S, operculata 
all the ramules resulting from the innumerable dichotomous divisions 
are alike, so that there is no distinction of stem and branches. In 
aS. fasciculata the main stem and its principal branches, extending right to 
the distal extremities of the polypidom, are very conspicuous, differing 
from the smaller branches in their greater thickness, far longer internodes, 
4 ind much more distant hydrothecae. These internodes commonly reach 
about 3 mm. in length, often more, but support only a single pair of 
hydrothecae, which are close to top. Many of them also give off lateral 
branchlets, which divide dichotomously into somewhat flabelliform fascicles. 
The first two or three internodes arc long (though still much shorter Hian 
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those of stem), and where bifurcations occur in fascicles one of the divisions 
has its first pair of hydrothecae opposite as usual, while in the other they 
are generally subalternate. 

Hydrothecae much like those* of S. operculata, but teeth generally more 
nearly equal; in many cases quite equal, as figured by Allman; while 
Coughtrey describes one as much larger than the other- a description not 
borne out by his specimens. No doubt considerable variation occurs. 

The mode of branching is, as in allied species, strictly dichotomous, 
though, where the fascicles branch oil, one division (that which continues 
the rachis) is much thicker than the other. There is, as usual, a hydro- 
theca at each side of every axil. 

Stem-internodes much stouter than hydrothecae situated upon them, 
and the latter often inconspicuous ; it is ])robably partly on this account, 
and partly from their being frequently broken off from older portions, that 
Kirchen])auer has described stem as being without cells. 

The gonangia, which are not present in specimens before me, arc 
described as similar to those of S. operculatUy not to those of S. hispmosa. 

Thompson, under the name “N. operculata {()'* includes D. fasciciUafa K. 
and D. hispinosa Hray, and, though not having seen specimens exactly 
corresponding to S. trispinosa (^oughtrey, has “ little doubt that it is in 
reality a mere variety of the present species.** He says, “ Sertularia opercu- 
lata (?) is of very common occurrence in New Zealatul and Australia. 
There are two very distinct varieties, as inde(»d is, I think, the case with 
our British specimens. The first is brown in colour, and forma densi* 
short tufts, 2 or 3 inches in height. The second variety is of a yellowish 
hue, and occurs in long, trailing, dichotomously-branching shoots, often 2 
(according to Kircheupauer 3 or 4) feet in height. This is not merely a 
difference in age.** (Wghtrey says of S. ramulosa that there are two 
varieties, coarse and delicate. 

Kirt*henpauer says that the thread-like stems are densely crowded on 
a Laminaria, forming clusters 3ft. or 4 ft. long, and that the individual 
stems reach 2 ft. in length. His specimens from Sydney and New 
Zealand. 

Thompson's 8tat<*ment tluh the spc'cies is of very common occurrence 
in Australia and New’ Zealand can, 1 think, only bi» accounted for by 
his having mixed up several st)ecie8. 1 have 8|K»cimena of S. operculata, 
S. hispinosa, and S. trispinosa from both countries, but I have never s(»en 
a sjwcimen of S. fasciculata other than that from the Dunedin Museum. 

Thompson remarks that S. farcMta Trask is indistinguishable from the 
present speies, so far as the form of gonangia and hydrothecae is concerned. 
On the Pacific coast of United States iS. furcata is still regarded by some 
obser\Trs os identictfil with D. pulchella D’Orbigny, a 8]x*ciea allied to 
S. operculata and the species before us, and very {x>88ibly identical with 
one of them. I have referred to this subject in another place (1915, 
p. 276) but 1 may here summarize the distinctions between the two forma. 

furcata is a dwarf form, under 1 in. in height, usually unbranched, and 
with one or two gonangia borne at base of shoot ; it is of the Desntoscyphus 
type —that is to say, hydrothecae forming a pair arc in contact or closely 
approximate in front of hydrocaulus, at least in upper portion. D. pul- 
chella is a large species, 9 in. in height, abundantly branched, with 
numerous gonangia scattered over branches, and is not of the Desmo- 
scyphus type, hydrothecae being wide apart, and quitch similar to those 
of S. operculata. 
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Sertularia bispinosa (Gray). 

Serhtlana hiftpintMu Farquhar. iKJMi, p. 462; Hilgcndorf, 1897, p. 206: Jador- 
holm, 1006, p. 281 : Hartluub, HMll, p. 676 : Nutting, 1004, p. 66 : Bartlett, 
11N)7, p. 61: Billard, lOlO, p. 18: Muldi^r and Trebilcock, 1914, p. 6: 
Briggs, 1918, p. 37 : Jadorholm, 1916 17, p. 15. 

Sertularia upetculaUi Harllaub, 11N)5, p. 664 (in part). 

Oflnntotheia bispiniMa Levinsen, 1013, p. 308. 

A 8pi»cimeii from Sumner is in Professor ('Hilton’s collection. Hydro- 
thecae of this s|M'cic8 differ from those of S. operculata in having up]H*r 
j)ortion free and abruptly contracted on inner siile ; gonangia an» com- 
pressed, with a shoulder at each side often produced upwards into an erect 
process. 

Sertularia unilateralis Allman. 

Sertuhina umlatpralis Allman, 1885, p. 160: Farquhar, 1806, p. 46,3. 

Sertularia hisjnnosa Billard, iolO, p. 18 (m |)art). 

From the British Museum I have received a |>orlion of one of Allman s 
specimens. The primary shoots give origin by rejieated bifumations to a 
number of secondary shoots, all on the same side, which are again sub- 
divided, the primary shoot thus assuming to some extiuit the character 
of a stem ; its structure, ho>\ever, only differing from that of the smalh‘r 
branches by the somewhat more robust intt^rnodes and hydrothecae. On 
the small branches also the two members of a bifurcation are sometimes 
slightly unequal. The average length of the in te modes and hydrothecae 
is decidedly less than in the ordinary forms of S. hispinosaf of which sjiecies 
it may rank as a variety 

Sertularia trispinosa ('oughtrey. 

Sertularia triMpinona (’oughtrey, 1874, p. 284; 1875, p, 300; 1876, p. 28: 
Ridley, 1881, p. 104; Bale, 1884, p. 60, 1886, p. 92: Farquhar, 1896, 
p. 462 : Hilgendorf, 1897, p. 207 ; Hartluub, 1905, p. 668 : Bartlett, 1907, 
p. 62 ; .laderholm, 1916-17, p. 16. 

Ofhntotheca tnrtphiosa I^vinHen, 1913, pp. 309, 318. 

Specimens from ( 'ought rey’s material in Dunedin Museum are some- 
what more lax and delicate than others I hive seen. Though a member 
of tln‘ operculata group, the species is sliarply distinguished from all the 
rest by thinl tooth on hydrotheca-margin. Levinsen’s figure of hydro- 
theca is the best. Hilgendorf erroneously describes gonangia (which he 
calls “ gono])hore8 ”) as having two large teeth on each side of orifice. 

Sertularia unguiculata Busk. 

Sertularia unguiculata Farquhar, 1890, p. 463: Bair, 19146, pp. 16, 11; 1916, 
p. 273. 

I have given the full synonymy in 19146, p. 16. Thuiaria amhigua 
Tliomi^on is the large form of the sjjecies ; Sertularia australis (Kirchen- 
pauer), described by Thomson in the same pajK^r, is the dwarf fomi. 
A 8|»ecimen of the latter, from Lyttelton, is in Professor Chilton’s collection. 

Sertularia minima Thompson. 

Sertularia minima Farquhar, 1896, p. 462 : Hilgendorf, 1897, p. 209 : J&derholm, 
1905, p. 24; Thomely, 1908, p. 83; Billard. 1909«. p. 194: 1910, p. 17: 
J&dorholro. 1910, p. 3: Hilgendorf, 1911, p. 641: Ritchie, 1911, p. 846: 
Mulder and Trebileook, 1914, p. 39 : Bale, 1916, p. 269 (synonymy) : Briggs, 
1918, p. 37. ^ J 

« Odontatheca minima levinsen, 1013, p. 308. 
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From Dunedin Museum 1 have one of (^oughtreys spc^eiiuens of this 
most variable s^xjcies. If differs somewhat from his figiin^s, liaving more 
compact internodes, with hydrothecae less divergent at base and more 
so above. Specimens from Port Phillip agr(*e more |x‘rfectly with the 
figures. These forms have rarely more than 10 or 11 pairs of hydrothecae, 
and do not exceed about 3mm. in height. The hydrorhiza forms a net- 
work running over fronds of algae ; it is flat and ribbon-like, and at short 
intervals along each side are little |X‘risarcal loo])s running inward from 
margin ; these are wanting in some of the vari(*ties. The nodes are 
oblique, but this feature is sometimes sc'arcely noticeable, especially in 
lower ]jart of the colony. The shoota are borne on slender ])edunch*s, 
mostly consisting of an aj:)ophysis and a very short fusiform intemode. 
The nodes at this part are very oblique, and are sometimes referred to 
inaccurately as “ twisted joints.*’ 

The variations dejiend on the respective 8iz(*s of the colonies and of their 
several parts, degree of distinctness and obliquity of nodes, compact- 
ness or otherviise of internodes, degree of divergence of hydrothecae, and 
es})ecially the character of hydrorhiza. The largest variety which 1 have 
seen is the form whieh I originally describt'd as S. pumiloides, from Port 
Phillip, reaching about 6 mm. in height, and consisting of alxiut 12-16 
internodes. Its hydrothecae are larger than those of typical forms, and 
its gonangia exceed in siz(e those of any other variety, btung about 1*5 mm. 
by 1*0 mm., while the joints are more markedly oblique. The hydrorhiza 
is reticulated, delicate, and in jiarts scallojied alternately on sides, so 
as to present a zigzag ajqH'arance ; marginal loops of jxrisaft* are not 
present. Another specimen from the same locality lias nodes transverse, 
with hydrothecae more divergent ; its hydrorhiza is stout, filiform, dark 
in colour and not reticulated, lioing the most conspicuous part of the 
colony ; and it has no trace of marginal looj>». The [xduneles of shoots 
in this form an* more robust, and have two, sometimes three, fusiform 
inti'modes following ajiophysis. A very similar form from Akarou is 
from the Busk collection in British Museum, and another, with up to 20 
internodes, is from “ New Zealand.” On one or two of these varieties [ 
noticed instances wnere a joint was quite wanting, so that an internode 
of 4 hydrothecae was formed. 

Mulder and Trebilcock also mention having observed several varietal 
forms, some with the characteristic markings of the hydrorhiza, and others 
without them. These observers have called attention to the existence 
in this species and its allies of minute ajxrtures near the bases of some 
of the internodes, often surrounded by delicate tubular processes. 

Hilgeiidorf has noticed that the shoots spring from [Hiints of the hydro' 
rhiza at which branching occurs ; this character is not, hoi^evcr, constant, 
as he supiiosed. 

Idia pristis Lamouroux. 

Idia pnatis Farquhar, 1890, p. 107: CampenhauRon, ]897. p. .*H1 : .Tilderbolm, 
1903. p. 288: Hillard, 1907f/, p. .351 ; 1910, p. 10: Hitcbto, lUKVi, p. 820; 
19105, p. 11 : Stcohow, 1913, p. 141 : Levinaen, 1913, p. 315. 

IdieUa prisih Steebow, 1910a, p. 100; 19196, p. 19. 

Jaderholm and (^ampenhausen considered the form described by .\llman 
was a distinct species ; Billard, after examining Allman’s types, does not 
concur. 
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Fain. Syntheciiue. 

Synthecium orthogonium (Busk). 

Sn'tnlarta tnthogonut Busk, 18A2« p. 3W) ; Rale, 1884, p. 38. 

Syntheninn otlhttffttrtia Bale, IHS8, p. 707. 

Synlhecutm orthfHjomum Jaderholni, p. 2K9 ; 1010, p. 0; BiUard, 1010, 

p. 23 : Bale. 10146, p. 0. 

Synthenum campyloinrinim Allman, 1888, p. 78 : Marktaiinor-Turnerotseher, 
1800, p. 248 : (*ampci]hHU*»(‘n. 1807, p. 310 : Farquhar, 1807, p. 400 ; Billard, 
lOK), p. 20 : .Jaderholiu, 1010, p. 0. 

? Synthecium campylocnrpnm Inaba, 184K1-02, OgB. r»2-i'U : Steebow, 1013, p. 127 : 
Jadorholm, 1010, p. 14. 

1 uiiitf Allman’s N. rawpylocat'fmtu with Busk's species, as I am quite 
unal)h‘ to find any ilifferenee between them. Allman's species, of which 
I have received a specimen from British Museum, is identical with the 
form which I figured in 188S (from the same locality, near Fort Jackson) 
as aS. orthofjonnnn. I have jjointed out in a former paper (19145) that 
('‘ampen hausen and Marktanner-Turneretscher both state that the forms 
which they referred to Allman’s species resemblcsl S. orlhoffonnim, but 
neither of them gave any reason for not assigning them to that species. 
Jaderholni (1916) mentions the occurrence of both forms near Cape .laubert, 
north- W(‘sl Australia, and records them as dislinet sjiecies, witliout any 
remarks as to their affinities Billard, again, in his revision of the British 
Museum Ifydroida, refers to the types of the two species, and says nothing 
as to th(*ir relationship. He mentions, however, that Busk's tyfie exhibits 
the right-angled outward prolongation of hydrotheea as shown in his sketch, 
CO} lied in* my Catalogue. 

I conclude that these ooservers regard the abrupt curv'c outward of 
hydrotheca and its horizontal continuation as characteristic of aS. ortho- 
ganiam. The distinction fails, however, owing to the great variability of 
the hydrothecae in this jiartieular. On the same branch one often finds 
hydrothecae bent out abruptly, as in Busk's figuri*, while in others the 
curvatun* is quite gradual. Even in the fragment of Allman's species sent 
to me one or two hydrothecae are quite similar in this respect to Busk's 
figure. 1 have not seen hydrothiKiae prolonged liori/^mtally quite so far 
as Busk has shown them, but this prolongation is, in all cases where I have 
observed it, the result of repeated regenerations. The original aperture 
is slightly oblique, but when regeneration occurs the new thecostome is 
advanced slightly more above than below, so that the a})crture soon becomes 
vertical, and the hydrotheea is then continued straight outward. 

The “ Challenger " figure is unlike type s})eciinen8 in having ajierture 
at right angles instead of more nearly vertical, and especially in showing 
hydrothecae as occupying little more than half the height of internode, 
whereas they really occupy nearly the whole of it (see Billard's figure). 

1 have mentioned in 1893 that, besides the large gonangia described by 
Allman, 1 found on one s}ieciinen (from the same gatht^ing) small gonangia, 
something like those de.scribed by Allman as (K'curring in aS. degansy but 
with (he markings more irregular. They are not more than ono-third the 
length of the ordinary ones, and of about the same wddth. Whether tb' se 
are the male form or are abnormal is at present doubtful. 

The Japanese form figured by Inaba, Stechow, and Jaderholm does 
not seem to me to belong to this s})eci(is, but rather to S. patidmn or to 
S, HubventricoHum, Goto, in his account of Inaba’s species, mentions the 
subalternate arrangement of the hydrothecac on the proximal portions of 
the pinnae, a very characteristic feature of the latter species, but also 
occurring to a much less extent in 8, 'paUdum. 
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Loc. — Torres Strait (Busk; : near Port Jackson (Bale, Allman) : Tahiti 
(Jadcrholm) : Auckland (Marktaniier-Turneretseher) : Ternato (Oampen- 
hauson) . ? Japan (Inaba, Stechow, Jadcrholm). 

Sjmthecium elegans Allman. 

Synthecium degann Allman, 1872, p. 229 ; 1879, p. 299 : (Jouy;htrey, 1874, p. 285 : 
Farquhar, 1809, p. 495 : Hil^cndorf, 1H97, p. 211 ; 1911, p. 511 : Hartlaub, 
1001, p. 298 . Hillard, 1910, p. 25. 

Sertularm elegnns (’oughtroy, 1875, p. 301 ; 1879. p. 29. 

Syntherium ramnwm Allman, 1885, p. 137 : Billaid, 1907rf. p. 359. 

A single specimen from Professor (^hilton dillers from Allman’s figure 
in having at least the first pair of hydrothecae on the pinnae subalternate 
instead of exactly opposite; also in having apertures of hydrotheeae not 
quite at right angles, but slightly approaching the vertical. 

The locality is unknown ; Hartlaiib’s specimens were from French 
Pass, Hilgendort’s from Dunedin. 

Hilgendorf’s remark anent “ the close approximation of the oppositc*^ 
hydrothecae which gave the genus its name ” is based on a misunder- 
standing, as the generic name applies solely to the fact that peduncles of 
gonangia spring from within the cavity of some of the hydrothecae ; more- 
over, opposite hydrotheeae in Synthecium are not closely approximate. 

Allman considered that the peculiarity on which he founded the genus 
was without parallel in any other group of hydroids, but it is now known 
to occur as an occasional feature in various hydroids c.^., Obelia yenictilata^ 
SertulareMa polyzonias, &c. 

Stereotheca zelandica (Gray). 

Tkuiaua zelandica Farquhar, 1890, p. 491: Hillard, 1910, p. 15 (Bvmmymv). 

Thuxaria dolichocarpa Allman, 1879, p. 270. 

7 Thinaria hi pptdeyaua Allman, 1885, p 149. 

Allman’s magnified figure of T. dolichocarpa is quite sufficient for 
identification, but hydrotheeae are shown too rounded ; they are tubular, 
more square at base, with sinus on adcaulme side shorter and more abrupt. 
Hydrotlieca has seven teeth, one on apcicauline margin and three on each 
side ; in no case were more than seven present, and the only variation I 
observed was that the two teeth nearest hydrocaulus were in some cases 
very much reduced, so that there appeared to be only five. A very fine 
line surrounds hydrotheca a little below margin, and parallel with it. 

The specimen sent to me from British Museum consists of a single pinna 
with a gonangium. So far as 1 can judge thendrom. the species seems 
to share with *S. acanthostoma the very rare character of having both sides 
of polypidom exactly alike ; hydrotheeae being no nearer to those opposite 
them on one side than m the other, and teetli also being symmetrical on 
the two sides. 

If there is an operculum 1 am unable to trace it in this specimen ; 
probably, as in the other species with numerous teeth, it is inoperculate, 
and therefore to be referred to Stcrcolhcra. 

The jiinnae are not, as stated, without nodes ; in this instance there 
is one long internode and two or tliree short ones. 

The addition of T. ‘hippikleyana to synonyms recorded by Farquhai 
was made by Billard, who, however, did not see the type of that species 
According to the figures, the two species are very different, and the speci- 
men of T. dolichocMrpa sent to me from British Museum shows none of 
the peculiar features said to characterize T, hippisleyana. 
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Stereotheca huttoni (Marktanner-Tiirnerotsrher). 

Sfrtulnria hutUmi Marktanner-TurncrfitBcher, iHfK), p. 233: Farqiihar, iHfliJ, 
p. 403. 

V _ Settuhna insigvi'* Thompflon, 1870, p. lOfl. 

Though I havo little doubt that S, huttoni is only a synonym of the older 
N. inaignis, yet as there are certain slight diserepaneies in the accounts oi 
the two 8])ecie8, and Thompson's figure does not agree very well with his 
description, while tlie gonosome of Marktanner’s species is unknown, 1 
content myself at ])reaent witli noting the similarity of the two forms. 
aS. insu/nis is recorded from (leorge Town, Tasmania; S. huttom from “New 
Zealand.’' 

Stereotheca elongata (Lainouroux). 

Sertufarui elovgaUt Karquhar, iSlMi, p. 481 ; Bale, 1915, pp. 277, 282 (synonymy). 
I have given a pretty full list of references in the above-cited pa})er. 
Specimens from Lyttelton, in Professor Chilton’s collection, do not differ 
in any rea])ect from the small form abundant on the southern Australian 
coast. 


Fam. PLIIMULATtllDAK. 

The genera of the Plumulariidae included in this paper are in accordance 
with Bedot’s classification (rule “ Notes systematiques sur h*8 Plunuilarides,” 
Heoue Suisse de Ztwlogie, 1921). 

Thecocaulus, proposed by me in 1915 as the name of a section of the 
genua Plumnlaria, comprising the species in which the rachis, as well as 
the hydrocladia, bears hydrothecac, is adopted by Bedot as a genus. He 
excludes from it, however, those species in which the hydrocladia produce 
secondary ramules, also bearing hydrothecac ; these he refers to the genus 
Schizotrkha, modified from Allman's genus of that name. 

Plumularia setacea (Ellis). (Fig. 11.) 

Sca-brintlefl, Kllis, 1755, p. 19. 

('ontlUna apUicea EJlw, 1755, pi. xxx\in, p. 19. 

Sertulana attacea Linn6, 1758, p. 813 ; Pallas, 1780, p. 148. 

Aglaophenia aeUtcea l^Aniouroux, 1816, p. 171. 

AgUioptienta gaymarth Lainouroux, 1824, p. Oil. 

Plumularm aetarea Lamarck, 1818, p. 129 : Johnaton, 1847, p. 07 : JlinekB, 1868, 
p. 290: Bale, 1888, pp. 717, 778; 1919, pp. 318, 319: Karquhar, 189*1, 
p. 460: llilgendorf, 1897, p. 214: Schnohlor, 1897, p. 480: Jailerholm, 
1896, p. 10 ; 1909, p. 107 ; 1919, p. 20 : falkiiiH, 1899, p. 362 : Nutting, 
IIHK), p. 50: HartJaub, llKll, p. 371; 1905, p. *180: Torrey, 1902, p. 79; 
Billaid, 1904, p. 200; IlM)76, p. 209; 19096, p. 325; 1913, p. .32 ; Ritchie, 
IlNH), p. 89 ; 19106, p. 834 ; 191 1, p. 851 : Fraser, 191 1. p. 84 ; 1914, p. 209 : 
Kilgendorf, 1911, p. 541 : Steehnw. 1912, p. 302 ; 1913, p. 89 : Bedot, 1914, 
p. 80 : Brnch, 1918, p. 66. 

PlumuUirin mulfitiodu Allman, 1885, p. 167. 

Plumvtaiia tri}nntita v. T4endenfold, 1884, p. 477. 

Ptumuhtria turgida Bale, 1888, p. 779. 

Phtmutana palnipri Nutting, 1900, p. 65 : Frast'r, 1911, p. 84. 

Plumularia corrugoUi Nutting, 1900, p. 64 : KraHer, 1911, p. 82 ; 1014, p. 205. 

It would serve no useful purpose to cite all the numerous references 
and the many synonyms applied to this species by the early observers ; I 
may point out, however, that while Bedot and other authors refer to the 
species as “ P, setacea Linne,” others, ineluding Hincks, quote Ellis as the 
author of the specific name. Though Ellis, in his text, calls the hydroid 
“ sea-bristles," he also names it " CoraUina setacea'^ which scorns to be 
the first use of the specific name. 
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Billard is the authority for ranking Aglaophenia gaymardi Lamouroux 
as a synonym. 1 pointed out in 1888 that P. tripartita v. Lendenfield 
was also a synonym. Torrey (1902) added P. palmer Nutting, in which 
Htechow and Bedot concurred (Bedot 1914). 

Bedot, in the above -cited paper, urges that P. lagemfera Allman 
{P. cahfornica Marktanner-Turneretscher) and P. corrugata Nutting are in 
no way different from P. setarea, and supports this view by figures of several 
forms of that species observed by him at Roseoff, wliich, he claims, exhibit 
the characters which have beeu ascribed to P. lagemfera^ &c., such as length, 
relative and absolute, of hydrocladial intornodes, thickness of perisarc, ami 
especially greater or less development of septal ridges. 1 fully agree that 
these characters are of little importance But as regards P. Uxgenifera the 
specific status does not depend up«m any of these points, but on the form 



Fio. 11. — a, Plnmuhnn stUtce/i (KIIih) ; A, P. setacea vur. - P. iurgida Bale; 
r, P. aetacea var. optnui n. \ar. y 80. 

of the hydrotheca and its internode. The hydrotheca, seen in side view, 
is almost or quite as wide at base as at rim indeed, the front is often 
somewhat incurved so that the widest part is at middle. In P. setacea^ 
on the other hand, the hydrotheca widens upward from base to margin. 
The distinction is well seen in Allman's two figures of P lagemfera and 
P. muUinoda (the latter being only P. setarea with septal ridges strongly 
developed). 

I hesitate, therefore, to accept the association of P. lagenifera with 
P. setneea. P. turgida, however, which I have united with P. lagetitfera 
(1919), though undoubtedly intermediate, seems to me now it) be more 
fitly associated with P. setacea, judging from num«*rou8 specimens of the 
latter species which I have since obtained. P. lagemfera has the anterior 
mesial sarcotheca borne on a much more pronounced swelling of the inter- 
node than any which I have seen in P. setacea. None of the figures 
given by Bedot have hydrothecao at all like those of P. lagemfera. 
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Allman describes both P. lagenijera and P. mnltinoda as having hydro- 
thecal internodes separated by several short ones instead of by a single 
one. T find this character to exist in P. lagenifern as an occasional variation 
only, and it occurs equally n P. setacea and P, caliculala. The descrip- 
tion of P, muUinnda as having usually five short internodes between two 
hydrothecal ones is obviously an error. The specimen is one with septal 
ridges strongly marked, and divisions shown in figure arc the two actual 
nodes, the two ridges always found near ends of the short internode, and the 
two near ends of hydrothecal internodes. These ridges, encircling interior 
of interiKMles, have been mistaken for real nodes. P. muUinoda is, there- 
fore, only P. HPtarea with well-marked se])tal ridges. 

Here an<l there, however, in ail these species the intermediate internode 
may be divided by real nodes into two or more shorter ones, and in P. setacea 
1 have seen as many as four of these together, only one of them bearing a 
sarcotheca. 

Several exam [lies of P. setacea are in this collection, mostly from 
Lyttelton ; one from Sumner had hydrothecac slightly larger than the 
oth(‘rH. Also recorded from Timaru by Hilgendorf, from Sumner by 
Hartlaub, from Quail Island by (’hilton, and from Tauranga by Allman. 
Professor (^hilton’s Sumner specimen, which is of somewhat larger [iropor- 
tions throughout than typical forms, corres|)ond8 exactly with that which 
1 formerly described as P. tnrgiday and which was among von Lenden- 
feld’s types in the Australian Museum, labelled “P. aglaophenoides ; it 
came from Lyttelton. 

Plumularia setacea var. opima n. var. (Fig. 11, c.) 

This form resembles P. setacea in its general characters, but is of 
larger [iroportions throughout than typical forms. Hydrothecal inter- 
nodes arc swollen out more abruptly Mow hydrothecue, as in P. lagcpt/era^ 
but the latter are not, as in that species, as wide at base us at summit. 

Internodes of hydrocladia are very stout in proportion to length, the 
intermediate ones especially being often nearly or quite as wide as long, 
but they arc rounded ofi at ends to a small tliameter, .so that nodes are 
very deeply constricted, a feature which gives the variety a characteristic 
apfiearance. 

Gonangia large, and borne profusely at bases of hydrocla«lia through- 
out greater part of the colony. The only complete s[iecimen was about 
40mm. in length; it was collected at Tomahawk Beach, Dunedin, by Mr. 
r. B. Morris. Specimens, also from Dunedin, are in Professor (^hilton’s 
collection. 

Plumularia wattsi Bale. (Fig. 12.) 

Plumularia walUni Bale, 1886, p. 96. 

P. wattsi has not been recorded since I descrilied it in 1886 from Port 
Phillip, and another specimen given to me by the late Dr. MacQillivray 
was probably from the same locality. In Professor Ghilton’s collection 
are fragments from Port Chalmers. 

My original sjiecimen was about 10 in. high, and was incomplete, the 
upper portion having been tom off, and replaced by irregular regeneration- 
growth. The slender monosiphonic stem is divided into internodes of from 
0*7 mm. to 1*5 mm. in length, with an average thickness of about 0-26 mm., 
the longer and shorter ones interspersed irregularly, and each intemode 
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«up[x)rting u small branch close to the top. Those branches are arranged 
in an irregular spiral, are mostly under 1 in. in length, and sometimes 
give origin to one or Iwo secondary branches. The structure of each 
individual branch corres|x>ndH closely i^ith that of a complete shoot of 
P. setaceUy the hydrothecae and sarcolhecae, with 
the general arrangement of the hydrocladia, being 
quite similar in the two sjH'cies. The gonangia 
also resembles those of P. selacea^ though the 
few which I olwerved were rather smaller, and 
very thin and delicate. The j^)erisarc of mam 
stem is vtry thick, equalling about one-fourth 
of diameter. The brunches mostly have the 
first long internode borne din^ctly on the 
apophysis, but sometimes there is a short inter- 
vening internode without a hydrocladuim. In 
older pirtions, however, the first two or three 
internodes of branches may la* very irregular, the 
result apparently of re|x*ated n* gene rations. 

Professor (^hilton’s sjiecimens were very small 
pieces, not including more than ^in. of stem. 

The stem-internodes varied from 0*7 mm. to 
1*0 nim. in length, and averaged about 0*2 mm. 
in diameter, with thinner jierisarc than my 
original sfiecimeu. On each were four saix'o- 
thecae, one at ea(*h side of branch (these two 
converging towards each other in axil), and two 
in line, one about one-fifth and the otlier alxiiit 
three-fifths of the length of internode from base. 

In the original specimen I had not observed 
these sarcothecae, but on a close search I found 
two or tlm'c remaining, also several scars 
indicating where others had fallen off. This, 
judging from the thick jierisarc, was an old 
8|x?cimen, and it appears that when sarcothecae 
wort* lost they were not rcplacetl (as were the 
branches), and that the channels communicating with them had been 
more or less filled up with jierisarc. 

Dr. MacGillivray’s sixicimens closely resemble those from New Zea- 
land, the only diffcn*nce I noticf*d Ixung that the stem-intemodes in some 
cases 8Upj)orte(l three sarcothecae in line insteatl of two. 

Thecocaulus heterogona n. sp. (Fig. 13.) 

Shoots growing in clusters, reaching aliout din. in height, stems stout, 
monosiphonic, unbranebed, pinnate, joints very oblique, a hydrocladium 
and a hydrotheca on eai*h intemode. Hydrocladia alternate, both series 
springing from the front, joints oblique, inteniodes short, a hydrotheca 
on each except the first two. 

Hydrothecae set at an angle of about 45“, large, campanulate, free at 
the back, free part somewhat concave, margin entire. 

Sarcothecae bithalamic, canaliculate, more or less movable, one on 
each side of bydrotheca (except the cauline ones), one in front, curved 
forward, one on second intemode of each hydrocladium, two abrc»ast above 
each cauline hydrotheca. 



Fio. 12. 

PhmuUiria wattai Balo. 
V HO. 
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(ronangia, female, very large, ovate, tapriiig below, membranoua, 
borne on stem at side of hydrothecae, with a pedicel of about two short 
joints ; several large sarcotliecae around base : male, very small, ovate, 
borne on hydroeladia at sides of mtemodes just below hydrothecae*, not 
provided with sarcotheeae. 

Ia)c , — ('ape Maria van Diemen, ten miles north-west, 50 fathoms. 
(Chilton.) 

From its general habit this species might at first sight be taken for 
P. hiski, from which speies, however, it differs widely in many of its 
structural details. The cauline hydrothecae are home on very stout 
processes of stem, and from sides of these processes spring the hydro- 
cladia, which commence by an extremely short internode, followed by a 




Fm. 1.3 . — Thecocaulus hetfrogona n. sp. x 80. 

rather longer one, bearing a sarcothcca ; the rest are alike, no intt*nnediate 
ones being noniially present, and no sarcotheeae except the usual three 
surrounding each hydrothcca. As in the allied speies generally, how- 
ever, the hydrothecal intemode may have a faint transverse constriction 
just above hydrotheca. Hydrothecae like those of P. huski^ but the free 
prt of back is slightly concave, as in P, concava Billard. In the condi- 
tion of the anterior sarcotheeae the speies is a marked exception to the 
general rule in Thecocaulus, Instead of the stout, rigid, curved process 
usually seen, we have here a narrow-based form, not very different from 
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laterals, though still apparently somewhat less freely movable. Inter- 
nodes are considerably expanded laterally at back of hydrothecae, enlarge- 
ments so formed taking the place of the more definite peduncles found sup- 
porting the paired sarcothecae in moat speeieii. The pairs of sarcothecae 
on raciiis are not attached to hydrothecae, but situated a little distance 
above them, and the regular supracalycinc pair are wanting. 

Male and female gonangia may be found on same shoot. The former 
are remarkably small, being but little longer than hydrothecae, and only 
about half their diameter. They differ from those of most allied species 
in the total absence of sarcothecae. The female gonangia, on the other 
hand, are extremely large (about 2*5 mm. by 0*8 mm.), and excessively 
thin and delicate, shrivelling up at once if placed suddenly into a dense 
medium. In the two specimens which I observed I could just trace a 
faint circular suture at the tops, but no thickened border. One had four 
large sarcothecae round base ; on the other I found only two, but possibly 
others had become detached. 

Aglaophenia plumosa Bale. 

Aglaophenia plumoaa Bale, 1881, p. 37 ; 1884, p. 153: Bodot, 1921a, p. 337. 

Not A. plumosa Pennington, 18^, p. 129. 

Quail Island (Chilton). Not previously recorded from New Zt^aland. 

Aglaophenia Blicula Hilgendorf. 

Aglaophenia filicula Hilgendorf, 1807, p. 215. 

Hilgendorf refers this form to A. fiUcala Allman, which is classed by 
Bedot as a synonym of A. tuhuUfera Hincks. The species is indeter- 
minable ; Hilgendorf’s description would apply equally to many other 
species, and the figures are not sufficient to serve for identification. 

Aglaophenia incisa Coughtrey, 

PUtmularia incisa Coughtrey, 1874, p. 290. 

Aglaophenia incisa Coughtrey, 1876, p. 31 : Farquhar, 1896, p. 467. 

This is an indeterminable species from Lyall Bay. It may possibly be 
the same as Halicomaria rostrata n. sp., as it has the front of hydrothocai* 
produced into a pointed rostrum, as in that species. 

Aglaophenia huttoni Coughtrey. 

Plumularta banksii Hutton (not Gray), 1872, p. 269. 

Plumularia hvMoni Coughtrey, 1874, p. 290. 

Aglaophenia huttoni Coughtrey, 1876, p. 31 : Farquhar, 1896, p. 467. 

Another indeterminable species from Lyall Bay. It is, according to 
Hutton, irregularly branched, polysiphonic, with alternate pinnae leaning 
to one side ; its hydrothecae have a pointed rostrum, as in A. incisa. 
It is said to have the aperture ''sinuous and wide, with an obtuse tooth 
on each side,*’ but Coughtrey ’s figure shows several crenations on each 
side of hydrotheca. Evidently the “ obtuse tooth ” refers to lateral 
sarcothoca. Prom the inadequate figure it might be supped the same 
as Theoocar]^ formoswt ; its polysiphonic and branching habit, however, 
seem to fomd the association. 

Aglaophenia huttoni Kirchenpauer. 

Phmvlaria pennatvla Hutton (not Ellis and Solander), 1872, p. 258 : Cougliiroy, 
1874, p. 289. 

AglaophsnSa pennahUa f Coughtrey, 1876, p. 31. 

Aglaophenia huttoni Kirchenpauer, 1876, p. 24 : Farquhar, 1896, p. 467 (note). 

Another species from Lyall Bay, also indeterminable. The hydiothccae, 
with their long slender sarcothecae, resemble those of Halicornaria 

9— Trans. 
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longirostns Kirclionpauor, but the gonoRoiiu* is said to include a corbula. 
1 do not know any corbula-hearing aiKicies with hydrothecae of this 
typ. 

Invehti^ation at Lyall Bay might probably result in the discovery of 
.specimens of these in8ufficiently-descril)ed foniis, especially the present 
8|K‘Cie8, which \h said to he common. If identified with reasonable pro- 
bability it should be renamed, as the 8|S‘cific name huftont was first used 
by (^oughlroy for the preceding siK^cies (unless the two .species should 
[irove to belong to ditfereiit genera).* 

Aglaophenia acanthocarpa Allman. (Fig. U.) 

Aghwphema acanihocarjta Allman, 1870, p. 274 : Farqiibar, 1890, p. 467. 

Aglaophenia laxa liilgondorf, 1911, p. 541. 

f Aglaophenia divarirata \ar. acanlhoeafjta ’ Jarlerholm. 1916-17, p. 18. 

Not A. iUmneata vui. aranthoiarpa e Bale, 1915, p. .*)1.S. 

Not A, lajia Allman, 1876, p. 275. 

Hydro})hyton slender, polysi])honic, branched, branches springing from 
the supplementary tubes. Ilydrocladia close, alternate, one on each inter- 
node, nsing at an angle of 40 45^*, and strongly direct(*d forwanl ; nodes 
oblique. 

Hydrothecae urceolate, deep, set at angle of alxjut 40-45®, a rudi- 
mentary ridge a little below middle of adcauline side, with a fold from 
it nearly surrounding hydrotheca ; border with four teeth on each side, 
the first wide, second and third triangular, fourth minute or obsolete, 
only the second everted ; a median anterior tooth with erect crest ; 
back udnate. Hydrothecal intemode with strong transverse septal ridge 
near middle, and oblique one near base of laU^ral sarcothecae. Hydropore 
very large. 

Mesial sarcotheca a little longer than hydrotheca, adnate to it as far 
as margin, and then projecting outward, free part forming a tube ni»arly 
equal in diameter from lateral aperture to end, and bent forward, with 
distinct terminal and lateral a|)ertun"s, and an orifice o|Xjning into hydro- 
theca. Lateral sarcothecae adnate up to hydrotheca-margin, with a short 
free part din‘cted forward, usually becoming much larger towards ends 
of hydrocladiu ; terminal and lateral a])ertures distinct, Cauline sarco- 
thecae wider than laterals, two on racliis at base of each hydrocladium. 

(fonsngial ])iuna replacing a hydrocladium, the first intemode bearing 
a hydrotheca. C’orbula jijjen, with about 15-20 strongly-arched pinnules 
on each side, each springing from a separate intemode of rachis, and 
fiiniishe*! with two lateral hcries of long slightly-curved tubular sarcothecae, 
the two proximal ones on distal side of each pinnule without correspond- 
ing ones on the other side, and the first one often bifid, and with a small 
secondary one ; nodes between pairs of sarcothecae usually indistinct. 
Two sarcothecae on rachis at base of each pinnule. 

Specimens from British Museum enable me to identify this species 
with the form from Kennadec Islands collected by Mr. W. R. B. Oliver 
and described by Hilgendorf as A. laxa (specimens of which were given 
to me by Mr. Briggs). They also indicate that the form described by me 
as A. dtvaricata var. acanthocarpa is not the same as Allman’s species. 

• Stechow in a recent paper in Arckiv fur Naturgenchtchte, 1921, proposes the name 
Aglaophenta zdandtea. But in the very possible event of the two speoieH being identi- 
Am as of different genera the spec'ifio name hvJUoni may stand for both species. 
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The following charactew distinguisli ihi* Hpceies from A. divaricafa. 
In the latter the base of hydrotheea is broadly rounded and dee])ly 

iinincrsed, whili‘ the lower part of hydrotheca, from intrathecal ridge to 
base, is quite continuous with cavity of inlernode, the usual partition 
Ix'ing absent. In A. acaathocarpa the bube of hydrotheea is narrower, 
not so deeply iintnersed, and the partition In^tween liydrotht‘ca and 
internode is ])rcsent, though in front view it can be seen to consist only 
of a (juadrangular diaphragm, formed by a narrow shelf bonlering th<* 
intralheeal ridge, the two sides, and base of hydrotheea. The mesial 

saR’otheca in A. divuneata^ as seen in side view, ta|M*rs towards end 
(though in front view it becomes wider) ; w A. acanthM'arpa that i)art 
of the sarcotheea in which tlie lateral ajx^rture is situated stands off from 
the hydrotheea almost at a right angle, but al)ove the ajx'rture the 

sarcotheea is tubular, not compressed nor widened, bent forward, and 

nearly or cjuite uniform in diameU*r to end, exactly us in Allman’s figun* 
of A. laxa. The first pair of lateral teeth of hydrotheea are very broad 
and obtuse, and in jirofile they usually overlap anterior tooth, which has 



Kia. 14 . — Aglaophetna ttranthnearpa Allman (from a Kermadec 
Inland speeiinen). v KO. 


an erect keel or crest like that of A, Last pair of lateral teeth 

very small, and not generally apparent in pnifile view. Theoiifi< <* la^tween 
mesial sarcotheea and hydrotheea is rather large, easily s<M*n in side view. 
Intrathecal ridge reduc<*d to narrowest dinumsions ; two septal ridges 
are as shown by Allman. Lateral surcothecae become much largi^r 
towards ends of hydrocladia (a character seen even more conspicuouslv 
in some forms of A, divaricata), llydrotheeue, like the whole |H)lypaTy, 
are smaller and more delicate than those of A, divaricata and its varieties. 
This is esi)ecially the case with Kermadec sjx'cimens. Allman, lik(‘ 
Jaderholm, gives no indication of erect crest on anterior tooth, which is 
well developed ; and Jiideriiolm shows the first pair of lateral teeth as 
narrow and pointed in side view, and widely 8e])arated from median one- - 
in other respects his figure agrees well with my siiecimens. 

9 * 
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Allman’s figure of corbula is rather misleading as to its general aspect. 
The ribs are very strongly curved, so that in a dirc^ct profile view only 
the middle part of tlieiii can ho seen distinctly, not only on account of 
difference in focus, but of extreme foreshorUming of upper and lower 
portions. The figure is more like what the corbula would bo if it were 
compressed till the curvature of the ribs should lx* very nearly straightened 
out. This applies to llilgendorf’s figure also. 

The only corbula seen by me in the Kermadec Island specimen was, 
like Hilgendorf 8, very short, being probably incomplete. Sarcothecae on 
proximal |K)rtions of corbula-ribs arc quite regularly arranged, the first 
two internodes having them on distal side only. In this, as in other 
n-spects, corbulae agree with those of A» dioarirata, 

Aglaophenia laxa Allman. (Fig. 15.) 

Aglaophenia laxa Allman. 1876, p. 275 : Farquhar, 180A. p. 467. 

Not A, laxa Hilgemiorf, 1911, p. 541. 

Not A, laxa Stechow, 1907, p. 199 ; 1900, p. 93. 

Not Thecocarpua laxiia Billarfl, 1913, p. 08. 

Of this species, which is closely allied to A, acanihocar'pa, I have also 
received specimens from British Museum. It is described as a smaller 
form than A, acanthocarpa, and of more open habit, the hydrocladia 




Fio. 16 . — Aglaophenia laxa Allman (from ono of 
Allman’s speoimons). x 80. 

being somewhat less close. The internodes and hydrotheoae are not 
shorter, as shown in Allman's figure; on the contrary, 6 complete 
internodes of A, laxa are about equal in length to Tf of those of 
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A, acarUhocarpa. This is due partly to the actual length of hydrothecae, 
and partly to their forming a lower angle with internode. The first 
lateral tooth is not so wide as in ^4. acatUhocarpa, and the anterior tooth 
has a small semicircular crest instead of the longer one of the other 
species. The mesial sarcolhecae of both species are just as AUman has 
figured them in A. laxa, except that they are sometimes shorter; in many 
cases, especially in proximal portions of hydrocladia of A. laxa^ they are 
cut down close to latiTul aperture. The first two septal ridges arc as in 
A. acanthocarpa, the forward one being usually more oblique than Allman 
shows it ; the third one, op]) 08 ite base of hydrothecae, is generally much 
less pronounced. The orifice between nu'sial sarcothcca and hydrotheca 
is very small, and not noticeable in side view. The opening between 
hydrotheca and internodo is much as in A. aranthocarpa, but the shelf- 
likc border is slightly narrower. 

The Thecocarpus laxus of Billard is readily distinguishable from this 
species, even in the absence of corbula. In T, laxus intrathecal and 
septal lidges are much nearer base of hydrotheca, and therefore farther 
from ridge at base of lateral sarcothecae, and the extreme base of hydro- 
theca does not dip so deeply into internode as th(* part farther forward, 
the condition being the opposite in A, lojra. The third ridge is not present 
in T. laxus. In A. laxa, as in all the dimneata group, the second lateral 
tooth of hydrotheca is notably everted, and the oth«*rs not at all ; in 
Billard‘s species the third is widely everted, and the second but little 
everted, or even incurved 

Ililgendorf’s “ A. laxa ” is, as mentioned elsewhere, A. amnthocarpa. 

Specimens referred to A. laxa by Stcchow, which had only two shallow 
triangular lobes on each side of hydrotheca, were afterwards regarded by 
him as A. whiteleggei. 

The gonosome of A . laxa is not yet known, but the close affinity between 
the species and A. acanthocarpa and J. divarirata renders it highly 
probable that it will prove to be of the same character as in those species. 

Thecocarpus formosus (Busk). 

Plumvlaria formosa Busk, 1851, p. 118. 

Aglanplhenia fnrmoaa Allman, 1871, p. 157 : Kirchrnpawr, 1872, p. 26 : Bale, 
1884, p. 168 ; Marktunner-TurnoretHoher, 1890, p. 2W : Farfjuhar, 1890, 
p. 467. 

Thecocarpus formosus Billard, 1007a, pp. 378, 385: Stceho^^, 1912, p. 370; 
1019a, p. 143 : Bedot, 1921a, pp. 333, 322. 

Not Aglaojthsma formosa Bonne vie. 

It is perhaps doubtful whether all the above-cited references are to 
the same species. That described by Billard has a closed corbula, but 
Kirchenpauer, as mentioned by Billard, has figured the corbula as open. 
Possibly, as in several cases now known, this may be a difference of sex, 
otherwise it would seem that these observers have seen two different 
species. Busk’s reference to the corbulae as costate capsules seems most 
appropriate to the closed form. 

Allman referred to the species as being known to him from Australia, 
New Zealand, and South Africa, and Billard adds Madagascar and Ceylon. 
I have never met with the species in collections from Australia or New 
Zealand. 

Thecocarpus chiltoni n. sp. (Fig. 16.) 

Hydrophyton TOlysiphonic, pinnately branched, branches in one plane, 
alternate, subregmar, nsing at an angle of about 45® from the primary 
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stem, each taking? the place of a hydrocladium. Hydroeladia close, alter- 
nate, at about 15°, one on eacli internode, both series directed a little 
forward. 

llydrothecae at an anfj;le oi about 40°, deep, widened upward from 
base ; a very narrow intrathecal rid|?e near base on adcauline side, with 
a fold from it crossing hydrotheca and cur\ing slightly lorward ; aperture 
with short anterior tooth, above which tlie Iront is produced into a 
somewhat longer point ; lateral teeth 1 on each sidi*, the first and fourth 
very minute, often ohsolele, s(‘eond ami third nearly triangular, shallow: 
back adnate. Internude with short septal ridgt .s oppo.site the intrathecal 
ridgi* and the base.s of the lateral sanothecue. 

Mesial aar<*otheca a little shorter than cal}cle, and mainly rising from 
it, tapering, canaliculate. LattTal sarcothecac tubular, adnate to hydro- 
theca nearly to margin and then bent forward, canaliculate. ('auline 
sarcotln*cae canaliculate, two at base of each hydroclailium,^ihe lower 
jirojecting forward, the other larger, projee.ting outward. 



Fi<». 1(5. — Thruh'iirpuH rhiUoHt n. sp. X 80. 

(Tonaiigial [uiina refdaeing a hydrocladium, with the first two inter- 
nodes bearing hyilrotheeae. f.Wbula curved, rather .short, consi.sting of 
about 8 pairs of alternate ribs, originating as narrow pinnules but 
expanding above into broad leaflets, which unite to form corbula ; distal 
margin of each leaflet bordered with about 5 7 tubular, closcly-set sareo- 
thccae; a stout spur springing from distal side of each leaflet, just above 
base, bluntly pointed or with alternate sarcolhecac, and bewaring a small 
modified hydrotheca with lateral sarcothecac. 

Loc , — Cape Maria van Diemen, ten miles north-west, 50 fathoms 
(Chilton), 

The specimen has two main stems, reaching about 8 in. in length, and 
about 8 mm. in diameter at base, clothed almost down to base with 
branches, which reach about 3 in. in length, and are alternate, the 
average distance between successive branches on the same side being about 
J in. Being all in one plane, the colony somewhat resembles that of 
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Lytocarpiis phoeniceus, except that the branches are alternate instead of 
opposite. Secondary branches sometimes occur. 

The two hydrothecae on j^onoeladiiim do not differ appreciably from 
the others, but those on corbula are smaller, more cylindrical, with 
intrathecal fold more oblique, marginal teeth smaller, and anterior one 
without superior ])oint. Only male corbula(‘ prescuit. 

Hemicarpus banks! (OrJiv). (Fig. 17, a,) 

Plumularm banHit t»ray, 184H, p. 294 ; ( <»ughtri*y, 1874, p. 289. 

Aylaophenin banknu Bale, 1880, )>. 103 : Kaiqiihar, 1890, p. 407. 

Ever since (Iray's time this has remained an unuitMitifiable spt^cies, 
Hutton’s reference to it of a hydroid found by him at Lyall Bay being 
pronoumjed by Couglilrey to be erroneoiw. By the ai<l of a fragment 
of Gray’s siiecimen r(‘<*(*iv«*d from British Museum I am enabhul to give 



Fw. 17. — a, Hemicarpfui banksi ((tray), fniin Sir.Fow*ph Banks’s Hpociinpii ; 

b, Lytocarpus stnundun Allman, from one of Allman's biJecimens. 

X 80. 

an account of it sufficient to render its identification |H.>ssible. Though 
its gonosome is not jiresent, its close similaritv to Hemicarpus secundus 
(Aglaophenia secmida Kirchen])auer, Lytocarpus secundus Allman), which 
Bedot unites with the Sertulnria pennaria of Linnet leaves r.o doubt as 
to the affinity of the two forms, and in fact it is not certain that they are 
even siiecifically distinct. 

Gray mentions that the stem is com]»ound and branched ; his description 
of branchlets as opposite is, however, not in accordance with the specimens, 
which, Captain Totton informs me, have the branches alternate, pinnately 
arranged, pinnae being at distances of from 5 mm. to 8 mm. apart, and 
both series directed strongly to front (Gray descrilies them as unilateral). 
The specimens, which are fragmentary, measure about 38 mm. and 35 mm. 
respectively. 
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The slide sent to me contained half a dozen hydrothecae, very well 
preservcdL They are notably small for Statoplea, subcorneal, rather 
narrowed-in between mesial sarcotheca and margin, with a radimwitaTy 
ridge on adcauline side near base, from which originates a very small 
sharply-defined fold of hydrotheca-wall, curved or sigmoid ; sides are 
more prominent than front and back, and margin has small undulationa 
or crenations which are quite irregular, even those on the two sides not 
corresponding. So far as 1 can judge from the side view, the back 
appears adnate. In front is a strong thick conspicuous median tooth, 
somewhat incurved, which, as seen in strictly lateral view, projects quite 
abruptly. (The condition is the same in IL secundus, the sides not curving 
gradually into median tooth, as shown by Allman.) 

Anterior sarcotheca a little shorter than hydrotheca, but more pro- 
jecting, and adnate to hydrotheca rather more than half the length of 
the latter ; the free part is widely open in front, and each side forma a 
wide angular lobe. There is a small orifice connecting cavity of hydrotlieca 
with that of sarcotheca. Lateral sarcothecae short and very wide, with 
the whole front margin free. Opposite intrathecal ndge is a very narrow 
thickening in internode, which shows sufficient variability to warrant the 
surmise that it may be sometimes extended into an annular ridge. 

In a slide of portions of the “ Challenger si)eciincn of Z/. secutidus, 
sent for comparison, are a considerable number of hydrothecae, which 
differ very little from those of tf . banksi. The most noticeable jKiints 
of difference are that in H, bankfn there is a distinct bulging inward of 
the front of hydrothecs under mesial sarcotheca, which is not seen in 
H. secundua, and that mesial sarcotheca in the former species is more 
projecting. 

Whether the differenees are sufficiently constant to justify the retention 
of II, banksi as a separate species cannot be determined until further 
material is available. 

Halicornaria rostrata n. sp. (Fig. 18.) 

Hydrocaulus monosiphonic, , unbranched ; hydrocladia alternate, not 
close, one on each intemode, at an angle of about 46°, both series directed 
forward ; nodes oblique. 

Hydrothecae at an angle of about 40°, very narrow at base and widening 
upward, a narrow rudimentary intrathecal ndge on adcauline side near 
base, hydropore on adcauline side at base, with several chitinous jxiints 
on distal margin (over ndge) ; front of hydrotheca produced into a large 
hollow pointed rostrum with entire a|)ex, extending much beyond aperture ; 
margin with incurved anterior tooth, and three triangular teeth on each 
side, the first and third everted, the second incurved, and two minute 
angular lobes behind lateral sarcothecae ; back entire, adnate. Intemode 
with a thickened ridge opposite distal edge of hydropore, sometimes 
extending partly round. 

Mesial sarcotheca about as long as body of hydrotheca, mainly rising 
from it and adnate more than half its length ; free part canaliculate, 
slightly recurved towards end. Lateral sarcothecae stout, saccate, canali- 
culate, adnate up to margin of hydrothera, and directed stron^y outward. 
Cauline sarcothecae canaliculate, two at base of each hydrocladium in 
front and one behind each axil. 

Qonosome ? 
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Loc . — Cape Maria van Diemen, ten miles north-west, 50 fathoms 
(Chilton). 

This species is referred to Halicormrm on account of the monosiphonio 
habit, the presence of a caulinc sareotheca at back of each axil, and the 
little points bordering hydrojwre - all special characteristics which I have 
not found combined in any species known to belong to other genera. 



Fio. 18. — Halicornaria rostrata n. ap. X 80. 

The peculiar character of the prolongation of front of hydrotheca into 
a rostrum much exceeding mesial sareotheca in length is foimd both in 
P, huitoni and P, incisa, figured by Coughtrey. The former is a poly- 
siphonic species, but P. indsa is monosiphonic, and may quite possibly be 
identical with the present species. 
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Some New Zealand Amphipoda: No, 4,* 

By Chab. Chilton, M.A., D.Sc., LL.D., &c., ProfeBsor of Biology, Canter- 
bury College, N.Z. 

\Read before the Philosophical InatUvU of Canterbury, 6lh December, 1922 ; received by 
Kditor, 3Jst December, 2922 ; issued separately, IHth June, 1924,1 

Seba typica (Chilton). 

Seba typica Chilton, 1906, p. 672 ; 1921, p. 56. S, mundersii 
Stabbing, 1906, p. 163 (part). 

SpccimenB which I have referred to this species were taken by the 
F.l.S. Endeavour ” off the east coast of Flinders Island, Bass Strait. 
The largest of these were about 4*5 nini. long, and were apparently fully 
developed males. In them the palm of the second gnathopod was dis- 
tinctly oblique, and the basal and meral joints of the fifth peraeopod widely 
expanded posteriorly. Smaller specimens have the palm transverse and 
the meral joint only slightly ex|)anded. Although there was no female 
bearing egg^ in the collection, there were B|)eciniens in which the first 
gnathopod was distinctly chelate, the palm being on a projecting portion 
of the propod against which the finger impinges ; th(»se I considered to be 
females, or very young males not yet differing in structure from females. 
Other specimens showed transitional forms between the chelate limb and 
the subchelate gnathopod with oblique palm ; some of them had the palm 
quite transverse. 

In February, 1922, I collected from seaweed exposed at low tide at 
Kaikoura three small specimens about 3 mm. long. One of these ]>roved 
to be a female bearing two large eggs in the brood-pouch ; it had the first 
gnathopod chelate, as described in my original account, and the joints of 
the fifth peraeopod not expanded. The other two bore no eggs, but were 
otherMdse similar, though slightly smaller. 

It is very probable that all the forms of Seba described under different 
names really belong to one species. Walker, however, describes the males 
of S. antarctioa as dimorphic, one form being like the females, the other 
differing in having the joints of the fifth peraeopod greatly expanded but 
having the first gnathopod chelate as in the females. Walker’s first form 
of male is, I think, only an immature stage of the second form ; while the 
latter, if fully mature, differs from the Australian specimens in still having 
the first gnathopod chelate. It is possible, however, that it is not fully 
developed, and has not yet attained the oblique palm of the male, though 
it has the joints of the peraeopod expanded. The largest male — i.e,, the 
one of which Walker gives a full figure- was 7 mm. long, and therefore 
larger than specimens from Bass Strait having oblique palms ; but the 
Antarctic specimens probably grow to a much larger size than those found 
farther north, and the specimen may not be mature though 7 mm, long. 
This supposition appears to be confirmed by the fact that the second male 
examined by Widker is 6 mm. long, but has the ^raeopod joints less 
expanded than in Australiab specimens, which are slightly smaller. 

* Pievions numbers of this series have appeared in Trans. N.Z, Inst, as follow : 
No. 1, toL b9.p,l ; No. 2, voL 63, p. 220 ; No. 3, vol. 64, p. 240. 
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Stenothoe valida Dana. 

Stfnothoe mlidus Dana, 1853 56, p. 924, pi. 63, fig. 1, a-o. 
S. valida Stebbing, 1906, p. 194 ; Walker, 1910, p. 621 ; Kunkel, 
1910, p. 16; (^hevn‘iix, 1913, p. 3. mlida (part) Della 
Valle, 1893, p. 566, pi. 58, figs. 74-78; ('hilton, 1923, p. 95. 
S, adkaerens Chilton, 1892, p. 259 (? not SU‘bbing, 1888, p. 1999). 
S. aj?«iwi/wChevreiix, 1908, p. 4; Walker, 1910, p. 621. Montagna 
mienii and M, hngiconns Haswell, 1880, p. 323, pi. 24, figs. 4, 5. 
Monlag nana nnersH (^hilton, 1883, p. 79. Probolium nnersii 
Chilton, 1885, p. 1043. Stenothoe miersii Stebbing, 1906, ]>. 200. 
t Stenothoe dotljnai Chcvreux, 1887, p. 327; 1891, p. 260 
Stebbing, 1906, p. 196. 

This sj)eeip8 is common on the New Zi^aland coasCs, and 1 have aeries 
of specimens from 8i»veral localities. There are great differences in the 
length of the antennae, especially of the second antenna, and in the shape 
of the gnatho])ods, due to age and sex. In the more mature males the 
st^conil antenna increases very considerably in length, e8j)ecially in that 
of the |)eduncle, and the second gnatho])od Wcomes very large and 
assumes the form shown in (lievreuxs figure of S. assimiUs. In addition 
to this form and the variations in it which are presuniably due to age, there 
is another in which the teeth at the distal end of the palm of the second 
gnatho])od project more or leas at right angles to the palm, instead of 
Ixdng a continuation of it as in the first form. This second form ap|)ear8 
to be identical with the om* described by Chevreux under the name of 
Stenothoe dollfmi, and it is ap^mrently this form that Kunkel had kdore 
him when reconling Stenothoe valida from the Bermudas. As I have found 
the two forms Stenothoe valida and S, doHfusi together on two separate 
occasions in (Wk Strait, and as both forms also occur together in Port 
Jackson, New South Wales, and apparently elsewhere, I have little doubt 
that they both belong to one species, and that we have here another 
example of a species with dimorphic males. 

In the older males the mouth-parts appear to become degenerate. 
I have, however, discussed this question more fully, and also the reasons 
for referring the species to the one originally described by Dana, in 
the Records of the Australian Museum^ vol. 14, p. 95. 

I have recently received 8{X‘cimens from the Hawaiian Islands which 
appear to belong to this species. 

Localities, -Lyttelton ; Dimedin Harbour ; Cook Strait. 

Distribution, -Australia ; North and South Atlantic Oceans ; Hawaiian 
Islands. 

Bovallia monoculoides (Haswell). 

Hovallia monoculoides Chilton, 1909, p. 622; 1912, p. 494; 1921, 
p. 66. Eusiroides monoculoides Chcvreux, 1908, p. 478 ; Stebbing, 
1910, p 595 ; Barnard, 1916, p. 174. Eusiroides caesaris Walker, 
1904, p. 264. 

In 1909 I referred to this species specimens from the Auckland Islands ; 
but it has not hitherto been recorded from the coasts of the main islands of 
New Zealand. I have now, however, in my collection numerous specimens 
from different localities extending from the Three Kings to Otago Harbour. 

These are all much smaller than the specimens from the Auckland 
Islands, none of them measuring more than about 8 mm. in length, but they 
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agree closely with specimens of similar size from Port Jackson, New South 
Wales, the type-locality. In none of them are any of the segments pro- 
duced into definite dorsal teeth, but all have th(» posterior margin of the 
third pleon segments serrate, as described by Stebbing for Eusiroules caesari, 
though in one or two instances the teeth are rather indistinct, thus 
approaching the condition found in E. crasbi. 

The species has been recorded from South Africa by Barnard, from 
Ceylon by Walker, and from the Gambier Archipelago by Chevreux. Of 
the two specimens from the latter locality, one was a female bearing 
3 "Oung, though only 4mm. in length. Of them ('hevreux says, “Chez 
ces exemplaires, le bord posterieur des placjucs epimerales du dernier 
segment du metasomc, moins convexe que chez le type, ne prAsente que 
des crenelures peu d’stincts.’* 

If Bovallia (figanfea Pfeffer is considered as belonging to the same species, 
corresponding to the form described l>y Stebbing under the name Easiroides 
craftaiy then the range of the sjiecies is extended to the subantarctic and 
antarctic seas to the south of South America. 

1 have been able to compare my New Z(»aland specimens with examples 
of Eimroides delta- mile i Chevreux from Banyuls-sur-mer. on the south 
coast of France, and can find little difference between the two. 

Localities . — Off Three Kings, 60 65 fathoms (Chilton) ; Cook Strait 
cable, off Oterangi Bay (H. B. Kirk) ; Cook Strait cable (Cajdain J. W. 
Grey) ; north-west of (^ape Maria van Diemen, 50 fathoms ((’’hilton) ; 
Moeraki, east coast Otago (Chilton) ; Otago Harbour, surface (G. M. Thom- 
son) ; Lyttelton Keef (K. M. Laing) ; liyall Bay (R. M. Laing). 

Chiltonia mihiwaka Chilton. 

Chilton ia mihiwaka Stebbing, 1906, p. 555 : (fiiilton, 1909a, p. 644 ; 
1909b, p. 57, 

This species was described from specimens obtained in streams on 
Mount Mihiwaka, near Port (’halmers, at heights up to about 1,000 ft. 
above sea-level. Later on Mr. G. M. Thomson collected it in similar 
localities on Mount Maungatua and other hills in the neighbourhood of 
Dunedin. During the expedition of the Philosophical Institute of Canter- 
bury to the Subantarctic Islands of New Zealand in 1907, speciimuis were 
taken in fresh- water pools and streams on Enderby Island, Auckland 
Island, and rann)bell Island, at places not far above sea-level. These 
specimens differed from the type in having the palm of the second 
gnatho})od in the male oblique instead of transverse, and prove to be 
the same as 0. subtennis Sayce, a species found in Nt‘W South Wales, 
Victoria, and Western Australia. 

In December, 1922, I found two specimens, male and female, in coitUy 
in a small fresh-water stream at Riverton, Southland, just about high- 
water mark. It was low tide at the time, and the water m which the 
animals were living was quite fresh, but the sea water would reach the place 
at high tide. Both specimens were deeply pigmented of a dark-grey colour, 
while the Port Chalmers specimens are usually much light(T, some being 
almost white. The Riverton specimens resemble those from Mount Mihi- 
waka so much that they must be considered as belonging In the same 
species, but there are some slight differences. The second gnathopod of 
the male (fig. !)♦ has the palm quite transverse, and the dactyl has a rounded 

* The illustrations for this paper were drawn for me by Miiw Beryl Parlane, one of 
my students. 
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lobe on the concave tnar^n towards its base which is not found in the 
type. In the male specimen the first or upper antennae are distinctly 
shorter than the second, while in the type they were of equal length. In 
the Enderby and Auckland Islands specimens the first antennae are con- 
siderably longer than the second. The relative lengths of the antennae 
in a few of the specimens in my collection are shown in the diagram given 
below, the first being represented by unbroken lines, the second by dotted 


Specimen 


nt Mihiw&ka 

Ant 1 1 

i 


Anl.l 1 


d Enderby Island 

Ant.Aj 



Ant.ij 


^ Auckland Islands 

Ant*.j 



Anl. Jl 


7 til tlihiwaka 

Ant.%., 



Ant. i, 


Riverton 

Ant.)L| 



Ant.j( 


9 Riverton 

AnLtl 



Table showing relative lengths of the antennae in different speoimena of Chiltonia 

mihiwaku. 


lines. It will be seen that the antennae vary in length on the two sides, 
and in specimens from different localities. The generic diagnosis given by 
Siebbing (1906, p. 555), which says “ Antennae 1 and 2 equal in length,” 
must be altered to ** Antennae 1 and 2 nearly equal in length.” 



The genus was established by Stebbing for the species now under con- 
sideration, which had been described under HyaleUa. Two fresh-water 
apecies from Australia described by Sayce belong to ChUUmia, and other 
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species have been described by Geoffrey Smith. Several fresh-water 
species of HyaleUa are known from South America, and one that I 
have examples of (H. wamingii Stcbbing) presents many resemblances 
to CfiUonta, but has a small palp on the first maxilla and a fringed 
iobe on the carj)us of the second gnathopod in the male. In Chiltofiia 
mihiwaica the third uropod is represented by a single small joint, and this 
character has been incorporated in Stebbing’s generic diagnosis. In the 
Australia species, (7. aiu^trahs, the uropod is two-jointed, as in HyaleUa, 
so that the characters of the genus require further modification. 

From brackisb water at Cape Town, South Africa, Barnard has described 
ChiUonta capensin, which has no palp on the first maxilla and has the 
third uropod single- jointed, but differs in having the two gnatliopods alike 
in both sexes — thus requiring another modification of the characters of 
the genus. 

The pre.sence of very similar species in fresh and brackish waters in 
New Zealand, Australia, South America, and South Africa is important 
from a zoogeographical standpoint, and it is desirable that a careful 
comparison of the species in question should be made. 


Genus Paraleptamphoihts. 

This genus was established in 1899 by Stebbing for the subterranean 
species described under the name Callwpws subterratieus and the one 
found by Mr. G. M. Thomson in a little stream on top of the Old Man 
Range in Otago and named Pherusaxactuleus, In 1893 Della Valle had 
placed the first species under Acanthonostonia, and had stated that the 
second species was very close to and perhaps identical with the first. 
I gave some details as to the distribution of the two species in 1909 
(1909 b, p. 54). Since then 1 have obtained numerous specimens of each 
from additional localities, and an examination of them shows that the two 
species are undoubtedly closely related, and that forms exist that are 
to a large extent intermediate both as regards structure and mode of 
life. It will be best to give the facts under each “ species separately. 

Paraleptamphopus caeruleus (G. M. Thomson). 

Paraleptamphojm caemleus Chilton, 1909b, p. 51 (with synonyms). 

This species is now known to be widely spread over the southern 
portions of Otago and Southland, It has been recorded from Swampy 
Hill (near Dun^n), from the Old Man Range, from the neighbourhood 
of Invcrcar^, from Ruapuke Island, and I have recently collected it in 
abundance From several localities at Drummond and Otautau in Southland. 
In these places it lives in ditches and small streams on the various weeds 
that grow in the water, in much the same way as the ordinary fresh-water 
Para^iope fluimtilis does, though this species was not found by me in the 
same ditches. With P. caemleus there was, however, the other species, 
P. subterraneus, but it was usually found a little deeper down, either on the 
surface of the mud or actually in the mud. P. caeruleus is slightly smaller 
than P. subterraneas, and can readily be distinguished by its ^rk-blue 
colour. Most of the specimens are so darkly coloured that they appear 
black, but some are paler, especially on the appendages. 

The differences in structure from some of the forms of P. subterraneus are 
few and unimportant. The one that seems most constant is in the telson, 
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which is evenly rounded posteriorly and free from setulcs ; its upper 
surface is slightly convex ; the third iiropods have the branches not much 
longer than the peduncle (fig. 2, and, when seen in side view, slightly 



Fio. 2. —Paralf ptamphop m caeiukus frniale 8pc?oimen, from Drummond, gn^, first 
gnathupod ; gn^*, ext i emit y of same, nmro highly magnified ; grw®, second 
gnat hop m1 ; qn^*, extromitv of name, more highly magnitiorl ; utp\ third 
uropod ; /, telsoii. 


curved upwards ; the gnatliopoda are rather more slender than in P, sub- 
terraneu^, with the armature of the palm somewhat different, the propod 
bearing crenulatc markings at the point where the finger impinges, and 
the finger having numerous setuies towards the extremity (see figs. 2, 
gn**). 
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Paraleptamphopus subterraneus ((Miilton). 

Pamleptamphopis suhterranem Siebbii)^, 1906, p. 294 ; Chilton, 
11X)9 b, p. 54 (with synonyinM). 

This species is very widely distributed in New Zi»aland. It was first 
obtained in wells at Eyreton not far from the liiver Wainiakariri ; it 
has since been found in wells in fliristehureh, Lincoln, Lecston, Ashburton, 
and Winchester. Later on 1 collected it in surface streams issuing from 
river-terraces near the Kiver Porter, u tnbutary ol the Wainiakariri, and 
it is common in streams and ditches n(‘ar Drummond and Otautau, 
Southland, where it is found associated with P. caer ulcus, as already 
mentioned. Messrs. Lucas and Hodgkin took it in Lake Wakatipu, and 
in 1908 1 found it in a small stream at Duck (We, Doubtful Sound, in 
places where the stream was almost cover4*d and shut out from the light 
bv the overhanging rocks and trees. In the North Island it was taken 
bv Lucas and Hodgkin in Lake Tau|»o at a depth of 700 ft., and in 1911 
Mr. W. F. Howlett sent me numerous 8|X‘cimens from a well at Eketahuna. 
All these specimens are pale and colourless, with (»yes imi^rfect or 
completely absent, ami, though they show considerable differences in the 
exact sha]x of the telson, the third uroiKida, and the gnathotioda, there 
is no difficulty in considering them as all belonging to the same spcies. 

In 1914, however, Mr. T. Hall sent me sjx'cimens which he had 
collected at “ Clijipings,’’ on the range of mountains knowm as the 
liemarkables, near Lake Wakatipu, ami from Mount Dh k, in the same 
neighbourhood, the animals in the latter ease being found at a height of 
3,0(X)ft. alxive sea-level. These specimens were rather stouter in body 
than the forms obtained from wells, the third uropods were shorter and 
similar to those of P, caeruleus, and they showed the dark-blue colour 
characteristic of the lattt^r siH'cies, though it was not quite so intense, 
liiid some of the sjiecimena were much lighter than others ; the telson, 
too, proved to differ distinctly from that of the type. At first I was 
inclined to consider them as a new s|iecies, but a careful comparison of 
the fonns of P, subterraneus from the different localities mentioned has 
shown that nunjerous transitional forms exist as regards the individual 
characters, and that if a new name were given to the forms from 
“ Clippings and Mount Dick several new names would have to Ix' 
established for the others. Though largely intermediate between the tw'o 
sjiecies, the “ Clippings ” and Mount Dick H|x*eimen8 approach more 
nearly to P. subterraneus in the telson, and I therefore look upon them 
as a variety of that species. 

The structure of P, subterraneus was somewhat fully dealt with by 
me in 1894 so far as the underground forms w'^ere concerned. It will 
only be necessary to mention now a few of the |M)ints in which differences 
occur in specimens from other localities. In all sjxcimens the gnathopoda 
are of similar shape, the first stouter than the second ; in the Eyreton 
s|x;cimens the palm of the first is minutely crcnulate, but it is even in these 
from surface waters in Southland. The appearance of the third uropod 
varies when seen from the side or from above. Fig. 4 shows those of a 
specimen from Eketahuna, fig. utp^ being one of the pair seen from above, 
fig. Mrp®* the other from the side ; the branches an» not much longer than 
the base, on the latter there is usually a small tuft of setules at the 
upper distal angle, and two or three separately placed on each upper 
margin. In specimens from Southland streams the tuft at the distal 
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angle may be larger, and there ia sometimes a smaller but distinct tuft 
about the middle of the upper outer margin (see fig. 6). The telson is 
a flat oblong plate with lateral margins nearly straight, posterior comers 
narrowly rounded, and each usually bearing a single small setule, the 
posterior margin slightly concave. All these characters, and especially 
the last, are subject to modification even in individuals from the same 
locality ; thus one from wells at Ashburton has the posterior margin much 
more deeply concave, and one comer without a setule (fig. 7). 




Fio. 4 . — ParaUpiamphopUA Mubterraneus : femalo specimen from Ekotahuna 
(in wells), third uropod, from above; urp^*, the same» 

side view ; /, telson. 



In the ClippingB ” and Mount Dick specimens the telson differs 
markedly from the more typical forms. The lateral margins are distinctly 
convex, the telson itself shorter and broader, the posterior margin deeply 
concave, and there are three or four setules at each comer and two or 
three more anteriorly placed on the lateral margin (see figs. 8 and 9). 

In 1894 I described from the Ejrreton wells a form larger than the 
usual one, and differing very considerably in having the antennae stouter 
and plentifully suppUed with calceoli, and the gnathopoda very large and 
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differently fonned. The ordinary form is undoubtedly a female, beiuf? 
often found with epj?H or young in the brood- |K)uch, and 1 looked uiion 
the form with the large peeidiar gnatho})odu as the male. It differs so 
njuch, however, that it is not surprising that St«‘bbing says (1906, p. 295), 





Fid. ParaUptamphnpuM HubterranenH : female speemien, fiom surface stream, 
Drummond, urp^, first uropod ; urp^, second uio^md ; urp'\ third 
uropod ; t, telson. 




— FaraUplawphopas Muhterrunens . specimen from a well at Ashburton. 
urp^, third uropod ; I, telson. 


“ The supposed male is uncertain in respect to sex and to identity with 
the species.” Unfortunately I have seen very few specimens of the 
supposed male, and have now records of four only. One was dissected 
for use in drawing up the description 1 gave in 1894 and I have now 
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only its gnuthopoda ; another specimen was similar in size and structure, 
and ] have all its ap|[)endages mounted as micro-slides ; a third specimen 
which appars quite the same is in my collection, undissected ; and the 
fourth, which was rather smaller, 1 have recently dissected and mounted 
in the hope that it would perha|)s show intermediate characters in the 



Fill. 8. ParalrpinmphopiiH futbierranemt ■ Bpoeimen fmm surface stream, 
“ Clippinjej,*’ The Kemarkable.s. utp', thiid uropfsl , f, tolson. 



Fia. 9.- Paralcptamphopuji AubtrrraneuA : female specimen from Mount Dick. 
vrp^, first uropod ; wrp*, second uropod ; vrp\ tliird iiropod ; /, tolson. 


gnathopods between those of the female and the fully developed male. 
Unfortunately this was not the case, for its gnathofKjda, though smaller 
and less bountifully supplied with spinules (tig. 3, gn^ and are 

essentially the same as those figured in 1894. 

I still feel convinced tliat the sfiecimenH in question are really males 
of P. subterraneus, for they are closely similar in all the characters except 
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those that may be looked upon as secondary male characters ; none of 
them bears eggs, and it seems unlikely that there should be two species 
living in the underground waters drawn upon by the one well, that many 
dozens of specimens of one species, all females, have been oWined, but 
of the other only less than half a dozen and these all males. It must be 
mentioned, however, that among the numerous specimens of P. subterraneus 
examined from other localities I have seen no similar males ; it is, of 
course, possible that some may have been overlooked, for the gnathopoda 
are more or less concealed by the deep side-plates. 

I give figures of the telson and uropoda of P. subterraneus from 
different localities. It will be seen that there is considerable variation, 
just as there is in the subterranean forms of Ntphargus in Europe, and 
that in consequence there is room for much difference of opinion as to 
the number of species ” into which they should be divided. In New 
Zealand the subterranean species is also found in surface waters, most of 
these speimens being still colourless and apparently blind ; though some 
— viz., those from “ Clippings ’’ and Mount Dick— are found at great 
heights above sea-level, and in colour and other characters show distinct 
transitions leading to the true surface form, P. caeruleus^ from which the 
subterranean forms may be presumed to have been descended. 
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Material for a Monograph on the Diptera Fauna of New Zealand: 

Pari 2, Family Syrphidae, Supplement A* 

By David Miller, Govornment Entomologist. 

[Read before the WeUinQton Philoeophkal Society^ "J4th October, WtJ : received by Editor,* 
31st December, J922 ; issued separately, 18th June, 1924,] 

Genus Paragus Latreillo (1805). 

P. myersii n. »]>. 

Head largo and globular, wider than thorax, shining greenish-black 
with pruinose reflection. Eyes bare, completely holoptic, occupying pos- 
terior half of head only, their anterior orbits forming an almost straight 
line across top ; in profile, lower eye-angle well above oral margin ; facial 
orbita almost perpendicular and slightly concave. Face, cheeks, crown 
of head in front of eyes, and antennae black in ground-colour, but gre 3 rish 
pruinose, except for a black area extending from lower part of facial orbits 
to anterior oral margin. Sides of face, cheeks, and crown hairy, hairs on 
sides of face and crown black, erect and dense, so that when seen from 
above head is tufted in front of eyes ; hairs of cheeks grey ; a distant groove 
originating in a distinct depression below eyes runs diagonally to base of 
antennae. Middle of face bare, not depressed but rather rounded below 
antennae ; a moderate central tubercle, black on centre, below which oral 
margin slightly projects. Proboscis blackish-brown, palpi paler, linear and 
swollen at end. Occiput black, depressed, orbits somewhat swollen, greyish* 
pruinose, wider and clothed below with short pale hair, narrower and 
clothed with longer hairs above, the hair extending over the rather large 
ocellar triangle. Top of head comparatively horizontal, antennae situated 
high up, separated basally, greyish-yellow pruinose, comparatively short, 
3rd joint oval, short ; arista stout and very short-haired. 

Thorax and scutellum shiny blue-black, clothed with long delicate 
greyish hair. Wings clear, stigma faintly marked ; halteres greyish-black. 
Legs blue-black, femora with long delicate greyish hair ; t^rsi rather 
greyish - yellow owing to short closely -set vestiture ; posterior protarsi 
somewhat swollen ; anterior tarsi flat, their protarsi broad with anterior 
inner angle produced, remaining joints broad but shortening and narrow- 
ing to onychotarsi. 

Abdomen clothed with delicate greyish hair, linear, sides parallel ; 
five visible segments ; dull blue-black in colour, a pale opal-white triangular 
spot at anterior angles of drd, 4th, and 5th segments. Genitalia brownish- 
black. 

9. Eyes broadly dichoptic, their facial orbits convex ; vestiture of head 
shorter than in d ; a deep sinuated transverse groove across front from 
eye to eye. Thorax shorter-haired ; anterior protarsi not produced at inner 
angle. Abdomen rectangular, shiny greenish-black ; a pair of indistinct 
spots, seen only in some lights, on 2nd, 3rd, 4th, and 5th segments. 

d* Length, 11 mm. 9* Length, 10 mm. 

Holotype : No. 1261, D. M. 

Habitat. — Tararuas, 4,300 ft. ; captured by J. 6. Myers on flowers of 
Ranunculus geranifdius, 

* Part 2, Trans. N.Z. Inst., vol. 53, pp. 289-333, 1021. 
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Genus Ghkiuxsia Pariz. (I8()9). 

C. fulvipes n. sp. 

Q. Eyes bare, dichoptie ; front brilliant purple, sparsely elothed with 
Idaek hair, a transverse median depression connected by a distinct longi- 
tudinal furrow with apex of ocellar triangle ; the latter cupreous and bordered 
with blaek ; frontal orbits at antennae with a silvery pubescence ; lunular 
area black. Antennae situated well \i[t on head, separated at base, 1st 
and 2nd joints blaek ; 3rd joint of type and of all other specimens lost. 
Face shining purple, a patch of silvery tomentum and not excavated b<*neath 
antennae ; distinct central knob black ; sides of face sparsely clothe<l with 
short hair ; facial orbits narrowly silvery pubescent ; oral margin jiro- 
jeeting somewhat ; cheeks black and clothed with short silvery hair. 
Proboscis blackish-brown, palpi paler. Occiput purplish-black, depressed, 
posterior orbits narrowly silvery. 

Thorax and scutellum brilliant cupreous, indistinctly clothed with 
very short hair. Wings somewhat translucent, stigma clouded with trfwny ; 
cell Cug very broad owing to veins Ist A and Cu curving into anal angle and 
cell M respectively ; on one wing cross-vein is forked, thus meeting 
vein Mil. 2 in two jilaces ; halteres rather tawny. Legs purplish-black, 
except apices of femora, tibiae, base of all protarsi, and a]>ex t f posterior 
protarsi, which are tawny. Anterior tarsi somewhat broadened ; posterior 
tibiae slightly and middle tibiae distinctly broadened. 

Abdomen rather ovate, shiny purplish -black. 

<J. Eyes holoptic for a short distance ; front black with some erect 
black hair and a greyish tomentum extending into short white hair below 
on facial orbits. Antennae black. Face greenish- blaek, central knob pro- 
nounced, black. 

Thorax and scutellum rather dull black, with a coj)pery and purplish 
tinge and clothed with greyish hair. Legs as in V but tibiae with distinct 
central dark area ; anterior and middle tibiae, ])arlirularly the latter, 
greatly broadened except for very narrow basal portion ; posterior tibiae 
slightly thickened, their protarsi swollen : anterior protarsi and epitarsi 
broadened somewhat. 

Abdomen linear, somewhat shiny, almost lilaek with pair of largo 
glaucous spots one on each side of 2 rid, 3rd, and 4th segments. Genitalia 
brownish. 

9. Length, 0 mm. Length, 7 mm. 

Holotyjjc : ?, No. 1259, D. M. 

Allotype : J, No. 1259 a, D. M. 

IlabitaL -Otira (R. J. Harris) ; Mount Rollestou and Arthur’s Pass 
(J. W. (’ampbell). 


C. captalis n. ap. 

9 . Eyes bare, dichoptie ; front broad, greenish-black, clothed with 
delicate white hair ; a silvery area of hair, s«*en in some lights, on each orbit 
ojiposite antennae. ^Vntennae situated above middle of head, black with 
greyish tomentum ; 3rd joint oval. Face codv(‘x, shiny black, central knob 
distinct ; a silvery patch of tomentum below antennae ; a distinct furrow 
on face from antennae to lower eye-margin. Proboscis and palpi black, 
Occiput black, depressed, orbits clothed with short silvery hair. 

Thorax and scutellum rather shiny greenish or bluish black, clothed 
with short silvery hair. Wings rather translucent, stigma tawny ; halteres 
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brownish. Legs greenish- black with short greyish vestiturc on tibiae and 
tarsi ; posterior protersi swollen ; joints of anterior tarsi broadened and fiat. 

Abdomen sliiny greenish-black, sparsely clothed with short greyish 
hair ; rather ovate*, broadest across posterior margin of 2nd segment. 

$. Length, 6 mm. 

Holotype : No. 1260, D. M. 

Habitat, — Otira (.1. Jl. Harris). 

Genus Hklophilus Meigan (1822). 

H. taruensis n. sp. 

y. Eyes ban* ; front brownish-black, cloth<‘(l with di‘licate blackislj- 
brown hair; a ralht'r broad somewhat tawny band across front. Antennae 
blackish-brown with a rather greyish tomenluin. Fact* lemon-yellow, a 
shiny stripe down middle and sparsely clothed with lemon-yellow hair. 
Oral margin broadly bonlered with brownish-black ; cheeks greyish-black 
and clothed with yellow hair, l^roboscis and palpi blackish-brown. Occi- 
put rather yellowish, clothed with short yellow hair ; the narrow orbits pale 
greyish-yellow below, but blackish -brown above to vertex. 

Thorax blaekish-brown, pleurae dull, with a greyish-yellow tornentum, 
the whole clothed with yellowish to golden hair denser on pleurae and 
margin of dorsum; the shiny dorsum with a pair f)f broad greyish-yellow 
stripes and bordered on each side with this colour. Legs blue-black, 
sparsely clothed with greyish hair; posterior f<*mora broad(*ne<l, a tooth- 
like jirocess present below and some short black spines distally ; a tawny 
spot near apex ; onychotarsi tawny ; pulvilli and base of claws white, 
apex of latter black. Wings slightly tinged with brown, veins Irrown and 
stigma dark brown ; squamae fringed with long branched reddish hair, the 
alulae with very short hair ; cross-vein r m slightly beyond middle of cell 
1st Mj ; halti»res tawny. 

Abdomen ovate, somewhat shiny blue- black ; 1st segment dull grey 
excejit for dark spot on each side at posterior margin ; large very indistinct 
paler areas on each aide of 2nd, 3rd, ami Hh segments ; the whole clothed 
with very short yellowish hair, longer along sides ; black rather bristle- 
like hairs across posterior margin ami at angles of 3rd and 4th segments. 

if’. Length, 12 mm. 

Holotype ; No. 1 262, U. M. 

Habitat,- Tararuas, 2,6(K)ft. (J. (L Myers). 

A specimen of what ajipcars to be the male of this species was found 
by Mr. J. G. Myers at sea-level, Auckland. Toloiir and veatiture as in 
female, though vestiture of abdomen ami lc*gs is longer and more golden. 
Eyes dichoptic, angulated on front ; a concave transverse groove at 
this point, above which orbits are parallel and below divergent. First 
abdominal segment greyish only on middle; indistinct paler areas on 
abdomen as in female. Length, 10 mm. 

H. hectori n. sj). 

9. Front dull black with greyish tornentum, clothed with blackish hair. 
Antennae black but with reddish tint and greyish reflection. Fatce black, 
the central convexity and a broad area at oral margin widening to orluts 
clothed with cinereous tornentum ; sides of face with a few long and delicate 
cinereous hairs ; facial orbits and cheeks cinereous, the latter haired and 
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with a black spot at lower eye-margin. Proboscis and palpi blackish-brown. 
Occiput depressed, greyish-black, clothed with very delicate greyish hair ; 
posterior orbits broad with short grey hairs below, but a single row, 
becoming double on vertex, of erect black hairs above. 

Thorax clothed with greyish to yellow hair with some erect black ones 
on dorsum ; pleurae cinereous to greyish-black. Dorsum velvet-black, 
u pair of cinereous rather narrow stripes tapering to a point before reach- 
ing scutelliim ; humeri and sides of dorsum cinereous ; cinereous area 
posterior to humeri and extending over alar region. Scutellum clothed 
with brownish to golden hair, shiny blackish-brown, a])ex rather tawny. 
Legs blackish-brown, sparsely clothed with short whitish hairs, which are 
rather bnstlc-like and blackish on posterior femora ; the latter distinctly 
thickened, without a distinct inferior tooth-like process but with stout 
8 ])ines and a reddish-yellow spot below distally ; lower side of tarsi, particu- 
larly protarsi, with a few short stout spines. Wings slightly tinged with 
brown, stigma tawny : cross-vein r-m at middle of c»‘ll Ist Mjj ; squamae 
fringed with tawny branched hair ; halteres tawny. 

Abdomen shiny bronze-black, extreme apex tawny : the whole sparsely 
clothed with short grey hair, longer on aides, 
cj. Length, 9 mm. 

Holotype; No. 1263, D. M. ^ 

Hdbiiaf. - Mount Hector, 5,0d0 ft. (J. G. Myers), 


Genus Ocyptamus Macq. (1834). 

0 . derails n. sp. 

(J. Eyes bare, dichoptic though more approximated at vertex ; vortex 
and up})er part of front shiny blackish-brown ; anterior margin of this 
area, which ends a little in front of ocellar triangle, has a median triangular 
notch of yellow, the apex of which ends just in front of anterior ocellus ; 
remainder of front yellow, the whole sparsely clothed with short blackish 
to yellowish hair ; ocellar triangle bluish-black and elongate. Antennae 
short, inserted just above middle line of head ; yellow except brown outer 
edge of 3rd joint, which is orbicular; arista dark brown. Face, cheeks, 
oral margin, and mouth-parts yellow ; face descending almost vertically, 
without tubercle, though rounded at oral margin, which is not projecting. 

Pleurae, halteres, and legs yellow; onychotarsi dark-brown and upper 
side of femora a rather darker yellow. Dorsum shiny bluish-green, mar- 
gined with yellow, clothed with fine short hair giving a punctured appear- 
ance ; Bcutellum bluish-green at base but otherwise brownish. Wings 
iridescent, clouded at stigma and apex above vein II 4 + 5 ; vena spuria 
developed vein-like ; halteres yellowish. 

Abdomen narrow, linear, 2nd segment slightly constricted ; shiny blue- 
black, sides of Ist segment yellow ; a pair of tawny spots on 2 nd, 3 rd, 4 th, 
and 5th segments, the last pair darker. Genitalia prominent and tawny. 

<J. Length, 6 mm. 

Holotype : No. 1264, D. M. 

Wellington (J. W. Campbell). 
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Studies of New Zealand Trichoptera^ or Caddis-flies : No. 2, Descrip- 
iwns of New Genera and Species. 

By R. J. Tillyard, M.A., Sc.D. (Cantab.), D.Sc. (Sydney), C.M.Z.S., 
F.L.8., F.E.S. ; Entomologist and Chief of the Biological Department, 
Cawthron Institute, Nelson, N.Z. 

[Rfod before the Neleon Institute. ISih October, 1022; rpceimS by Editor, 0th Xoiwnber, 
1922 ; iss^tsd separately, ISth .June, 1921.] 

Plate 10. 

In No. 1 of those studies (Tram. N.Z. Inst., vol. 53, pp. 346-50) I described 
a now genus and species belonging to the family Serioostomatidac. Suc- 
ceeding parts were planned to take each of the more important families 
one by one, revising them thoroughly and adding the new genera and 
species proper to each. This plan has, however, been modified, as it is 
important that the new species should be published as soon as possible, 
while the revisions of the families may be left to later parts. In the 
present paper the family Rhyacophilidae is fully revisiHl, with a key to 
all the known New Zealand genera ; but there are also described some new 
genera and species belonging to other families, and the Calamoceratidae 
are for the first time shown to be represented in New Zealand. 

At the present time twenty seven species and sixteen genera of caddis- 
flies are known from New Zealand. To these are now added seventeen 
new species and seven new genera, bringing the New Zealand totals up to 
forty-four species and twenty-three genera, or considerably more than 
are known for the whole of Australia. The new genera and species are 
distributed as follows : — 


Family. 


Rhyacophilidae 
Hydroptilidae 
Hydropsychidae 
Polycentiopidae 
Calamoceratidae 
Leptoceridao . . 

Sericostomatidae 

I 

Total Trichoptera 16 27 7 17 23 44 

Note. — The genus and species recorded in the first column under the 
family Calamoceratidae have been previously placed in the Sericosto- 
matidae, but are here removed to their proper family, and constitute the 
first record of the occurrence of that family in New island. 

1 wish here to thank all those entomologists in New Zealand through 
whose help spooimens have been received for study or collected in the 


Previougly Added in thi. 
deeoribed. Paper. 


Genera. Spociea. ' Genera. ' Speciee. Genera. Hpec-iee. 

• I 

. . 2 5 6 7 7 12 

..111122 
..140115 
..110011 
..110112 
.. 4 ff 0 1 4 7 

..6 9 1 6 7 I 15 
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field ; the individual records arc ^iven under cacli species, I also desire 
to thank Mr. W. C. Davies, Curator of the (^awthron Institute, for the 
photograph from which Plalc 19 has been prepared. 


Family HllYACOPHILIDAE. 

Up to the [)resent only two genera of this family have been found in 
New Zealand —viz., llijdrohiosia M(5L. an«l Psilochorema McL. The former 
of tliese is also recorded from Queensland, but th(‘ latter is peculiar to 
N<‘W Zealand.* Five new genera are here pro))Oscd to be added for the 
reception of seven new species. The family is a difficult one to study, 
and in order to facilitate such study I give hen* with figures of the wing- 
venation and a tlichotomic key to the seven New Zealand genera:-— 


Key to the New Zealand (iteseba ok tuk Family RHYACopiiiLmAE. 

1. Forowinc^ witli the hranrhcM of M nornmlly developed . . . . . . 2 

Forewin^ ^\ith M 2 and M,) fuKcd bamilly for sonu* distance, ao that uii 

apparent apical fork is h^nnoil distally betueon them 

Genus Neckociiokema n. g., 4 if , 

2. Forewing with the radial cell present, closed distally by a eross-voin ; 

not synimetneally pointed at apex . . . . . . . . 3 

Foreuing with the radial cell absent, and the apex symmetrically pointed 

Genus Tiriioniosis 11 . g. 

3. Radial cell of forewing nut followiNi distad by a second small closecl cell . . 4 

Radial cell of forewing with a second small closed coll attached to it 

distad, enclosing tin* wing-spot . . . . . . . . . . 7 

4. Forewing with both Afj and At 2 sessile on the radial cell . . . . 5 

Forewing with either Af^ or Af 2 or both stalkc‘d from the ra<Hal cell . . 0 

5. (yU 2 in forewing ends at about level of beginning of pterostigma, well 

lieyond lA ; 2A long; fork of Cui not dtehotomie, attnchtsl basally 
to (Ju 2 by a croas-vein . . , . . . (lenus H YDKOcnoKKMA u. g. 

C 1 I 2 in forewing ends by a strong curve at same point as I A, half-way along 
the wing; 2A very short; fork of (’Uj dichotomic, very long, not 
connected with (’U 2 . . . . . . . . Genus ilvnuofliosELLA n. g. 

6. Forewing with Af^ sessile on the radial cell, Af 2 stalkctl Genus Kyuroiiiosis McL. 
Forewing with Af i stalked, Af j sessile on the radial cell 

Genus Nkukoohobkma n. g., ? V . 

7. The small cell distad fn»m the radial eoll in forewing is clf)sed distally by 

fusir)n of R I and R^ ; veins of the distal part of the forewing 
neither close together nor parallel .. .. Genus »S\ncmohema n. g. 

The small cell distad from radial cell in forew'ing is closed distally by a 
cross-vein ; veins of the distal part of the forewing close together 
and narallel . . . . . . . . Genus Pstlochokema McL. 


Genus Hydkobiosjs McL. (Text-fig. 1.) 

MoLachlan, Joiirn. Linn. Soc. Ijyiulon^ 1871, x, p. 200. 

This genus nan at once be recognized by the large pteTo.stigma, with 
Ri and sotnetimes even Bo running through it; the presence of a closed 
radial cell in the forewing only, with Af , sessile upon it but Afj well stalked ; 
the absence of the median cell in both wings ; the long Af^ in the hind- 
wing, with short stalk, and the very long 2A in the forewing. Text-fig. 1 
shows these characters clearly. 

A peculiar character of the genus, not previously noticed, is that the 
labial palpi apjiear to bo four-segmcnt«*d, owing to the mentum being very 


* Ps, (f) aculeatum Blanchard is a Chilian insect doubtfully referred to this genus. 
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strongly bifid. The same character is to be found in Tiphobiosis n. g., 
and is possibly i)re8ent in other related gimera also. 

Genotype.— llydrohiosis fraier McL. (Nt*w Zi^aland.) 

Four sfK'cies of this genus are known - viz., H. /rater MeL., H. umhri- 
pennis McL., //. ingenua Hare, and li. stigma Ulmer; the first three of 
these occur in New Zealand only, the fourth in Queensland. The descrip- 
tion of //. ingenua given by Hare nientions neither the venation nor the 
form of the male appendages, so that the species is quite unrecognizable 



Tkxt-fio. 1 . — Hydrtihitms umbrtpeiniia McL., rf. Wing-venation. 
(For lettering see p. 314.) 


except by examination of the type. J have seen specimens in Mr. 0. V. 
Hudson’s collection determined by Mr. Hare as Ilydrobiosis oceulta Hare 
(a species which he described at the same time as II. ingenua)^ and they 
undoubtexfly belong to the genus Ilydropsyehe ; so F omit the speeicnS 
occulta Hare from the li.st of known species of H ydrohiosis, and remove 
it to Ilydropsyehe. Whetfier H. ingenua Hare really belongs to Hydro- 
biosis or not I am unable to say. 


Genus PsiLoimoKRMA McL. (Text-fig. 2.) 

McLachlan, Trans, Entom, Soc. T^ondon, 1866, ser. 3, v, p. 273. 

A very remarkable genus, recognizable at once by the closely parallel 
arrangement of the veins in the distal part of the forewing ; by the 
peculiar shape of the forewing, which has the costal and )) 08 terior margins 
parallel for the basal half, but the apical half of the wing is dilated by 
the outward curving of the posterior margin from the end of lA to the 
apex ; by the very elongatol pterostigma of the forewing, and by the 
presence of an extra small closed cell placed distally from tin* radial cell 
in the forewing, between and R„, and closed distally by a short cross- 
vein. These characters are clearly shown in text-fig. 2. 

It should be noted that McLachlan, in his diagnosis of this genus, 
states that five apical forks are present in both the forewing and the hind- 
wing. This is an error, Af 4 being absent in the hmdwing, as is all known 
Trichoptera. 
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Getiolype, — Psilochorema mimicum MoL. 

Only two species are known, Pa, mimicum McL. and Ps. confuaum MoL., 
both confined to New Zealand. 



Text-fio. 2. — Psilochoretna oonfusMm MftL., 9 . Wing-venation. (For lettering 
see p. 314. ) A small hyaline area is enclosed by the dotted lines in forowing. 

Genus Hydrobiosella n. g. (Text-fig. 3.) 

Allied to Hydrobioaia McL., but easily distinguished from it by the 
following characters : A closed radial cell present in both wings, with Af j 
and Afji sessile upon it. In the forewing, the humeral veinlet is replaced 



by an oblique veinlet situated nearly half-way along So. Median cell 
absent in both wings ; Af and Af 4 in forewing, and Af3 in hindwing, all 
short forks with very long stalks. The cubital fork, Ais, long and strongly 
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fonned in both wings, and of normal dichotomic shape in forewing and 
not connected with CUji by a cross- vein. Anal veins in fore wing loo 2 )ed 
up into the typical short double Y-voin found in so many Trichoptera, 
2 A not being lengthened as in Ilydrobiosis. Pterostigma short in both 
wings. Tibial spurs 2, 4, 4, as also in all the New Zealand genera of this 
family. 

Genotype,— Hydrobiosella stenoeerca n. sp. (New Zealand.) 

Hydrobiosella stenoeerca n. sp. (Plate 19, figs. 1 , 2 , and text-figs. 3 , 4 .) 

Total length, 4-'6-6 mm. ; fort^wing, 7-9 mm. ; expanse, 15-19 mm. 
Head , — Eyes greyish-black. Vertex with a strong tuft of yellowish 
hairs extending between bases of antennae. Antennae somewhat shorter 
than forewing, yellowish-brown, strongly annulated with dark brown ; 
the basal segment with a tuft of dark hairs above it. Maxillary palpi 
brownish, with the bases of segment .1-4 yellowish- brown. Labial palpi 
long and very slender, dull-brownish. 

Thorax fuscous, marked with brown ; pronotum with stiff, dark hairs, 
and sometimes also with some yellowish hairs like those on the vertex. 
Legs testaceous, the tarsi slightly darkened basally. 




TaxT-rio. 4 . — Hydrobiosella sienocerca n. g. and sp., s . Appoudagets ( ' ' 40). 
a, lateral view ; 6. dorsal view. Note the long, narrow, twO'Seginented 
gonapophyses. (10 per cent. KOH preparation.) 

Wings, — Forewing irregularly mottled with medium fuscous and 
yellowish-brown, showing several more or less conspicuous blotches of 
the darker colour, notably one across Cu^ somewhat before jniddle of 
wing, and a larger oblique and somewhat curved one arising about middle 
of posterior margin and running upwards and outwards over base of 
cubital fork on to M 3 44 . Costal and apical margins always more or less 
spotted with alternate fuscous and yellowish-brown patches, and ptero- 
Btigma irregularly marked with both these colours. All the markings 
very variable ; some specimens, usually those of larger size, being very 
boldly and beautifully marked, while others, usually of smaller size, have 
the markings more or less obliterated, and appear much less variegated 
in colour. Hindwing semi-hyalme, pale fuscous, slightly darker distally 
than basally, somewhat iridescent along main veins, and sometimes with 
slight mottling like that of forewing around apical margin. 

19— Train. 
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AMomen dark fuscous, including appendages of male, of whicli a pre- 
paration in 10 per cent. KOH solution is shown in text-fig. 4 ; they arc 
remarkable for their elongati", narrow form. Tn the dried insect the two 
gonapo])hyscs often appear closely contiguous, aliaust as if fused together 
m the middle line In the finnale the last segments of the abdomen are 
drawn out into a slender ovipositor about 2 mm. long, carrying at its 
extremity two minute ear-like appendages. 

Types. Holotype male (expanse 17*5 mm.) from Oouland Downs (7th 
February, 1922, R. J. T.) ; allotype female (expanse 15*5 mm.) from Nelson 
(29th December, 1920, A. Philpott) ; and series of males from Nelson, 
l)un Mountain, Mount Arthur, and Gouland Downs : all in (^awthron 
Institute collection. The holotype male is selected for the boldness of 
its markings, and is shown in Plati* 19, fig. 1. 

Haintat.— Fast -running streams throughout the Nelson district as far 
as Collingwoixl and Gouland Ihiwns ; also around Wellington, though 
apparently not so common , and occasionally in (Canterbury. This species 
is readily attracted to light, and is a very rajiid runner, dashing about 
wildly when captun‘d. 

Genua Nkuroc iiorrma n. g. (Text-figs. 5, 6.) 

A very distinct genus, dillcring from all the other New Zealand repre- 
sentatives of the family by the great dissimilarity in the venation of the 
wings in the two sexes, and also by the absence of the first apical fork, and 



Tkxt-fig. 5. —Seurochtjffma decitssatvm n. g. and sp. Venation of forewing 
of female (above) and male (bolnw). (For lettering see p. 314.) Note the 
fusion of M 2 and M 3 basally m the male. Tn the male the dotted 
lines indioate enclosed hyaline areas. 


the incompleteness of R, basally, in the hind wing. Wings considerably 
broader in male than in female : in the latter, Sc, at about half-way in 
both wings, approache.s very close to the costal border, and runs in contact 
with it from there on to its termination. Ptcrostigma of forewing very 
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large, with 11 ^ running through it. In both Boxes, (orewing has all five 
apical forks present, but hind wing has only Afj, Afg, and Af^,. The correct 
naming of the veins in the male is only possible hy comparison with those 
of the female, when it will at once be seen that, in the forewing, M, and M3 
have partially coalesced in the male, so as to produce an apparent fork 
between them distally, whereas the true apical forks, Afg and Af^, lie one 
above and on(* below this apparent fork respectively. The bran<*hes of the 
cubitus and the eiid of lA are also abnormally developed in the male, and 
lA takes much the same position distally that V\i, does in the female, as 
can be seen from text-fig. 5. In the hindwing the male shows very high 



Text-fk>. ( 5 . — yeurochorema derusmtuvi n. g. and Hp. Venation of hindwing 
of female (above) and male (below). (For lettering bee p. 314.) Note the 
closed cell in the radial area of the male, with the incomplolo Btcm of 
R] attached to it above, albo the basal fusion of M 3 with » 4 , and the 
peculiar structure of the cubitus and lA. 

specializations, a wide closed cell being formed below the distal end of Se ; 
this cell is bounded by R3+3 basally, 3 above, + g below, and by 
a cross- vein distally. has become fused basally with M3+4 in the 

same manner as with M3 in forewing. Cii^ has become bent and fused 
for a short distance with lA, which is also bent, and there is a strong cross- 
vein connecting Cu^ with the fork of Cui* I’ext-fig. 6 shows how much 
more highly specialized the hindwing of the niale has become in comparison 
with that of the female. Tibial spurs, 2, 4, 4. Abdomen of female not 
produced into an elongated ovipositor. 

Genotype, — Neurochorefna decussalum n. sp. (New Zi^aland.) 

Neurochorema decussatum n. sp. (Plato 19, figs. 3, 4 ; U»xi-fig8. 5-7.) 

Total length, ^ 5 mm., ? 5*5 mm. ; forewing, cj 8 mm., ? 8*5 mm. ; 
expanse, ^ 17 mm., $ 18 mm. 

Head dark brown, with pale hairs ; eyes brown ; antennae brown, the 
basal segment swollen ; palpi fuscous. 

Thorax very dark brown, with pale hairs on prothorax. liCgs pale 
testaceous. 

lO* 
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Winqn, Forewing Bemitransparcut yellowish-brown, with darker brown 
pterostigma ; male with a clearly marked whitish band crossing wing 
obliquely from about middle of Rj outwards and downwards to point of 
junction of lA and 2A, and most strongly visible in cubital region, where 
veins are bent to run alongside it, and with a less clearly marked pale 
zigzag fascia descending from distal end of pterostigma across wing to end 
of Cujj ; these markings are present in female also, but much less con- 
spicuously. In male, the costa carries a series of black hairs, especially 
noticeable towards pterostigma, but these, are absent in female. In both 
sexes there is a strongly marked patch of dark hairs at junction of 3 A 
with 2A. Numerous short upright hairs an* present on wing, those in 
distal half being very ])alc, those on basal half being pale also in female, 



Text-fig, 7. — Ntivrochorema decuMcUnm n. g. and sp., d , Appendages ( x 50). 
a, lateral view; 6, dorsal view. Note the crossed preanals. (10 per 
cent. KOH preparation.) 


but pale mixed with <lark hairs in male, especially along Cu and its 
branches, where there are numerous dark hairs. Hiudwing hyaline, iride- 
scent, with pale yellowish-brown hairs distally, and pale fringe of same 
colour. 

Types-- Holotype male (Nelson, 5th October, 1920, A. Philpott), aIlotyi)e 
female (2()th October, 1920, A. Philpott), and series of five paratype males, 
taken October to November, 1920, by Mr. Philpott, at Nelson : all in 
Cawthron Institute collection. 

Habitat,'— South Island of New Zealand, especially around Nelson. 
Other localities are Cass, Canterbury, and also around Invercargill. Pro- 
bably widely distributed. 

Abdomen blackish ; appendages of male yellowish-brown, pre-anals 
crossed as shown in text-fig. 7 ; in the dried insect they sometimes appear 
evenly more strongly crossed. 

Genus Hydrochokrma n. g. (Text-fig. 8.) 

Allied to both Hydrobiosis and HydrobioseUa, but differing from both 
of them in the absence of Afj in the liindwing, being a simple vein 
without a terminal fork. It resembles HydrtmoseUa in having both Af^ 
and Afg of forewing sessile upon the closed radial cell, whereas Hydro^ 
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bioftis has Af^ sessile but Af j, stalked. It also resemble Ilydtdbiosia in the 
form of the two median forks, Af^ being a very long fork with short stalk, 
Afj a somwhat shorter fork with stalk about as long as the fork itself ; 
in HydrobioseUa these two forks are both short terminal forks with very 
long stalks. The structure of the cubitus in the forewing is very similar 
to that in Hydrobioais i.e., considerably more specialized than in Hydro- 
hiosella, where the large fork of Guj is free and of primitive dichotomic 
form. Anal area of forewing with both 2A and 3A well developed, the 
former joining I A at the bend of Cu, just below point where Guj forks, 
and thfc latter extending a little beyond half-way from base to this j)oint. 
Pterostigma of forewing well developed, with running through it as a 
loop. ^ running alongside or fused with Rj in forewing, separate from 
It in hindwing, but very short, ending up before half-way along costa. 
Hindwing with Afj, apparently forked, but position of wing-spot, placed 
apparently in angle between R^^j and R4fa at their origins, would 



Text-fig. 8. Hydrochorewa crasneandatnm n. g. and sp., J . W ing-venation. 

{For lettering soo p. *11 1.) 

appear to indicate that there has been a 8up])ression of the extra cell to 
be described in next genus ; in this case the gimus Hydrochmemi would 
show a more highly evolved state of the radial sector in hindwing than does 
Synckorenia, though the same region remains more primitive in forew'ing. 
General shape of wings rather long and slender, the forewing gradually 
widening from base outwards to end of pterostigma, and then narrowing 
quickly to form a bluntly-pointed apex on R5. Hindwing with apex at 
Rj, but practically in line with costa. Tibial spurs, 2, 4, i, Male with 
long, forcipate gonapophyses. 

Genotype. — Uydrochorema craasicaiidatunt n. sp. (New Zealand.) 

Hydrochorema crassicaudatum n. sp. (Plate 19, fig. 5; text-figs. 8, Oh. 
10 a.) 

d. Total length, 4 mm.; forewing, 6*7 mm ; expanse, 14 mm. 

Head brown, very hairy : eyes dark brown ; antennae nearly as long 
as forewing, medium brown, with tuft of dark hairs below bases ; colour 
of antennae darkening towarfs tip, and all segments very lightly annulated 
with darker brown ; maxillary and labial palpi dull-brownish. 
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Thorax very (iark brown. Legs femora medium testaceous ; fore and 
hind tibiae dark lirown, middle tibiae soinowbat paler, very hairy ; spurs 
testaceous ; tarsi rather dark brown anniilated with paler brown. 

Forewing a medium fuscous, cover<*d with numerous raised 
hairs, some dark, some yellowish - brown ; a strong fringe of blackish 
hairs along termen, longest at tf)rnus ; ptcrostigma 1*2 mm. long, strongly 
marked, dark fuscous ; termen with row ot pah* golden-brown 8])ot8 just 
iiulicated along margin, and similar row paralhd to it from end of ptero- 
stigma to behind torniis ; veins brown. Hindwing subhyaline, with 
brownish veins ; miunbtane slightly infuseated a])ically ; fringe oi delicate 
brownish hairs. 

Ahihmw)) blackish, tenth tergite and pre-anal appendages dark, gona- 
pophyses and penis semitransparent yellowish -brown. Sternites 8 and 9, 
with conspicuously projecting mid- ventral spines. Text-figs. 9 6, 10 f/, show 
a preparation of the appendages in 10 per cent. KOH solution, seen from 



Text-fk.. 9. Doisal views of male genital appendages in tho genus Uydr<h 
rhitrema n. g. a, in //. tfuutcaudatum n. sp. ; fr, m H, crassu 
candfUum n. sp. The large forceps in each case is formed bv the 
two goimpophyses. (- 40.) (lO per cent. KOII preparation.) 


above and laterally. In the dried specimen the very long, thickened 
forceps formed by the gonapophyscs is the distinguishing mark of thia 
species, and has suggested the specific name. 

9 . Unknown. 

Typcj?.— Holotype male. Nelson (15th December, 1921, A. Philpott) ; 
two other males, of larger size and more brownish coloration, expanding 
about 19-20 mm., one from Takaka (6th February, 1921, R. J. T.), and one 
from Rotorua, North Island (18th November, 1919, R. J. T.) ; this last speci- 
men is rather rubbed and old, and has boon used for the preparation of 
the appendages drawn in text-figs. 9 6, 10 a. All the above in Cawthron 
Institute collection. 
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Hydrochorema tenuicaudatum n. sp. (Plate 19, fig. 6; text-figs. 9 a, 

10 ft.) 

Total length. 6 mm. ; forewing, 10*5 mm. ; expanse, 22 mm. 

Heady thorau, and abdomen blackish - brown ; eyes dull - blackish ; 
antennae about as long as forewing, brown, annulatt'd with darker brown 
on every segment. Legs entirely pale testac(*oiis. 

Winqs— Forewing blackish-fuscous, with few very short upstanding 
yellowish-brown hairs ; pterostigina not very distinct ; tennen with very 
distinct row of golden-brown spots and very short fringe of ])rownish hairs ; 
a suggestion of parallel row of s]>ots from end of stigma down to behind 
torn us, but din* only to small groups of golden-brown hairs. Hind wing 
siibhyaline, iridescent, with dark- brown veins and short fringe of brown 
hairs. 



Tkxt-fig. 10.— lateral views of male genital appendages in the genus 
IJydrochoretna n. g. a, in //. cranaicaudaium n. sp. ; b, in H. tenui- 
caudatum n. sp. Note the upturned prnoess of the tenth tergite 
above, the slender pre-anals, and the long gonapophyses. (10 per 
cent. KOH preparation.) (X 40.) 

0 . Differs from female in being of somewliat smaller size and with some- 
what narrower wings, the forewings very dark, almost black. Appendages 
as shown in text-figs. 9 a, 10 6 ; gonapophyses forming an elongated slender 
forceps, which is diagnostic of the species in the dried specimen. Only 
aternite 8 with a projecting spine. 
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Types.— llolotypp female and allotyjw male, Mount Arthur, 4,000 ft. 
(2811)' February, 1921), taken by Mr. A. Philpott; both in Cawthron 
liwlitute collection. Both specimens were in perfect condition, but the 
male has since been badly damaged by an accident, so the female has been 
made the holotype. The appendages of male have been cut ofl and treated 

with 10 per cent KOH for preparation of text-figs. 9 a, 10 b. 

Hainfal — Mount Arthur, Nelson Province, is the only locality for this 
insect, BO far as known. 

A female taken by myself on Ben Lomond, Queenstown (Ibth December, 
1921), may possibly belong to this species, but is considerably smaller than 
the holotype, and with narrower wings. 

Genus Syxchokema n. g. (Text-fig. 11.) 

Closely allied to Hydrochorema n. g., with which it agrees in the important 
characters of the general shape of wrings, the absence of Af^ in hindwing, 
and the general form of median and cubital apical forks, but differing 



from it in the following important points ; Hiudwing with main stem of 
Rj atrophied, but with Sc well developed, and running close to costa for 
three-fourths of its length. In both wings Af^ appears to be stalked ; 
but there is a small coll present, attached distally to radial cell in fore- 
wing, and occupying angle between R^,,j and at their origins in 

hiudwing, and inside this cell can bo seen the wing-spot. This shows 
clearly that in l»oth wings R^ and Rg have become secondarily fused 
together for a considerable distance, thus shortening the fork Afj and 
making it apjiear stalked, but leaving the wing-spot, which always occurs 
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in angle between and R 5 , in secondary cell formed by this fusion 
This formation is unique, so far as I know, in the order, but may 
profitably be compared with that found in forewing of PsHochorewa 
(text-fig. 2 ), where a secondary cell has been formed by development of 
an extra cross-vein, so as to enclose within it the wing-spot as shown. 
In this latter case it will be noted that no fusion of with R 5 has taken 
place. Tibial spurs 2 , 4, 4. Appendages of male very short. 
Genfdype,—Synchorema zyqoneura n. sp. (New Zealand.) 

Synchorema zygoneura n. sp. (Plate 19, fig. 7 ; text-figs. 11 , 12 .) 

(J. Total length, 4 ram. ; forewing, 6-7 mm. ; expanse, 14 mm. 
flead^ thorax, and abdomen brownish ; eyes black ; antennae and legs 
pale testaceous. 

— Forewing semitransparent subful vous, with numerous short 
upright golden-grown hairs ; pterostigma darker, brownish ; venation 
brownish ; fringe of palc-browmsh hairs of moderate length, ilindwing 
hyaline, iridescent, with a fringe of short dark-brown hairs very closely 
set above apex of wing, but with longer and paler hairs. less closely set, 
aroundJ[termcn and posterior margin ; venation brown. 



Appendages very short, as shown in text-fig, 12 ; in the dried specimens 
they are sometimes scarcely to be discerned, except for the two slender 
and slightly clubbed pre-anal appendages. 

Female closely resembling male, but larger (expanse, 16*5 mm.), and 
usually with forewings somewhat brighter in colour. 

Types , — Holotype male, Mount Arthur, 4,500 ft. (23rd December, 1921, 
A. Philpott). Allotype female, Arthur’s Pass, 2,800 ft. (19th January, 
1920, R. J. T.). Also other males from Nelson ( 6 th January, 1921, A. 
Philpott), Gouland Dovms (7th February, 1922, R. J. T.), and females from 
Arthur’s Pass (19th January, 1920, R. J. T.) and Queenstown (14th 
December, 1919, R. J. T.) : all in Cawtbron Institute collection. The 
Nelson specimen has been used for the 10 per cent. KOH preparation 
from which text-fig. 12 has been drawn. The Gouland Downs male and 
Queenstown female are slightly less subfulvous than the others, showing 
R distinct tinge of grejdsh. 

Habitat.- South Island of New Zealand ; rare. 
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This spooioK closely resembles HydnK'horema ciassicandafum ii. sp. in 
size and shape, but can be distinguished from it by its more fulvous 
forewings, its peculiar venation, and the very short anal appendages of the 
male. 

Genus Tinioniosis n. g. (Text-fig. 13.) 

Wings narrow, fore* wing with posterior margin parallel to eosta, apex 
symmetrically pointed and lying between and M, ; liindwing also 
pointed, apex ju.sl below 11 a* Forewing with all five apical forks present : 
hindwing with only I, 2. and 5. Pterostigma slrongly developed in fore- 
wing. No clos(*d cells present in either wing, except only thyridial cell 
of forewing. Sc well developed in both wings, Kj and basal part of M 
obsoleseent in liindwing. Forewing with fork of of specialized form, 
very narrow ; 2 A meets lA close to its end, and 3A im^ets 2A about 
half-way along its huigth. Tibial spurs 2, 4, 1, those of fore tibiae greatly 



TfcXT-Fio. 1.3. Details of structure in the goiius Tiphohiosi'' n. g. a, w iiig-veuaiioii 
of Tiphtjbionis montana n, sp., i. b, distal half of forewing of T./tthni n. ap., » . 
r, firht four Hcgmcnts of antenna of T, moninna n. ap., cf ( 75). d, end of 

elongatiMl ovipositor of female of T, montana n. ap., showing the two small, eardike 
gonapophysea ( x 76). In a the dotted lines in forewing indicate the poaition of 
the small hyaline areaa. (For lettering of a and h son p. 31 4.) 

reduced. Male with short gonapopliyses but long ])re-anal ap)n*ndages 
and outgrowth of tenth tergile. Female with end segments of abdomen 
very long and narrow, forming an elongated ovijiosilor with the two minute' 
ear-like gonajiophyses at its extremity (text-fig. 13 r/). 

(rftwfyp<\ Tipkohiosjs mnnUtmi n. sp. (New Zealand.) 

This peculiar genus is very distinct, but is probably related fairly closely 
to Hydrochoirtna, from which it differs in llie shape of >\ings, absence of 
radial cell in lorewing, presence of Af^ and absence of Afg in hind wing, 
obsolescence of and basal portion of M in same wing, reduction of 
spurs in fon* tibiae, remarkable form of male genitalia, and elongated 
ovipositor of female. It is repre.sented by two very distinct species of 
subalpine caddis-flies, both confined, as far as is known, to the southern 
part of the South Island. 
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Tiphobiosis montana n. ap. (Plate 19, fig. 13; text-figa. 13, 14.) 

cj. Total length, 3*5 mm. ; forewing, 5-2 mm. ; expanse, 11 mm. 

Head, thoraoi, and abdomen duIl-blackish ; eyes black ; vertex covered 
with 4 pale-greyish hairs ; antennae nearly as long as foiewing, dark brown, 
basal segment swollen, two and a half times as long as second segment 
(text-fig. 13 c). the third longer and narrower than second ; last segment 
of maxillary palpi a little longer than fourth. Legs— coxae and femora 
dark- brownish, tibiae and tarsi medium tc^staceous. 



Tkxt-wo. 14 . — Tiphobioata montuna n. g. and up., 
Appendages ( X 60). a, dorsal yiea ; 6, ventral 
view; and r, lateral view. Note the long process 
of the tenth tergite, and the lengthening of the 
ninth stemito. (10 per cent. KOH preparation.) 


Wuigs. - Forewing pale testaceous, with numerous upstanding hairs 
of a pale-golden colour, giving the wing a slight tinge of yellowish ; costal 
and posterior margins a little darker than rest ; pterosiigma 1 mm. long, 
darkened. From fork of Rs a cross-vein descends on to M exactly above 
thyridial cross-vein ; a pale sitbhyaline space encloses these cross-veins, 
and another similar space occurs a little distad from from it. Hindwing 
subhyaline, slightly infuscated, with two cross-veins corresponding with 
the two mentioned above for forewing, but not quite in line with one 
another. Ninth sternite greatly elongat^. Appendages of very remarkable 
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forn), as shown in text.>6g. 14 ; the process of tenth tergite and pre-ana) 
ap]>endageB long and slender, penis shorter, with bifid apex, gonapophysis 
slmrl. 

V. Very similar to male, but differing from it in the slightly darker, 
more fuscous forewings, and in ha\ing the abdomen produced into a 
semitransparent brownish ovipositor, 1*5 mm. long, carrying a number 
of stiflf bristles directed both forward and backwards ; gonapophyses ear- 
like, minute, 0*07 mm. long. 

Types. Holotype male, Ben Lomond, Queenstown, 4, 000 ft. (15lb 
December, 1919, R. J. T.), also several paratype males taken at the same 
time; allotype female, Gouland Downs, 2,000ft., Nelson Province (7th 
February, 1922, R. .1. T.) : all in Cawthrou Institute collection. 

Habitat . — Swampy areas in subalpinc localities, South Island. 

Tiphobiosis fulva n. sp. (Text-fig. 13 6.) 

?. Forewing, 8 mm. ; expanse, 17 mm. 

This species differs from the previous one in its much great(*r size, and 
also in having head clothed with rch brown hairs, forewings a deep 
fulvous, with few upstanding hairs of a dark colour, and venation very 
distinct by the much greater length of apical forks, and the non-alignment 
of cross-veins, as shown in text -fig. 13 h ; also shape of apical portion of 
lorewing is different, both margins being convex as they approach apex, 
wh('reaa in T. wontam n. sp. they are both straight. The uniciue type is 
somewhat damaged and the abdomen is missing ; when captured, however, 
it was noted that the abdomen terminated in a very long, slender ovi]>o8itor, 
similar to that described for the previous species, but considerably longer. 

Type. -Holotype female, unique, captured by Mr. G. V. Hudson, near 
a waterfall on the Humboldt Range, Wakatipu, 3,600 ft. (2nd March, 
19(X3); in Cawthron Institute collection, presented by Mr. Hudson. 


Family HYDRO PTI LID AE. 

Genus Zklanooptila n. g. (Text-fig. 15.) 

Wings long and narrow, long fiingcs, fringe of hindwing basally 
somewhat longer than width of wing itself. 8c short in forewing, long 
and close to costa in hindwing. Rj thickened in both wings, but termi- 
nating about half-way along hindwing by turning down to join B2-1-3. 
A long, narrow triangular pterostigma strongly developed in forewing. 
Forewing with apical forks 2, 3, 4, and 5 present, hindwing with 2, 3, 
and 5 ; no closed cells in either wing, and no cross-veins except a faint 
indication of one below stigma in forewing and one. between Cug and lA 
in hindwing. Anal area very narrow, much reduced in hindwing, where 
Cuj ends well before half-way, lA at about one-fifth, 2A half-way along 
lA, and 3A appears to be absent. Tibial spurs apparently 1,2, 1. Female 
with end of abdomen extimded into a long and very slender ovipositor. 

Ocnotype.—-Zelando]itila moselyi n. sp. (New Zealand.) 

As far as I know, this remarkable genus has no near relatives in anjr 
part of the world, and must be considered as a very primitive Hydroptilid 
type. It would appear to have originated by reduction from an already 
reduced Rhyacophilid type allied to Tiphobiosis thus strongly supporting 
the view now generally held that the Hydroptilidae as a whole are a 
reduced offshoot of the more primitive Rhyacophilidae. 
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Zelandoptila moselyi n. sp. (Toxt-fig. 15.) 

?. Total length, 4-6 mm., inclusive of the very slender ovipositor, 
1*6 mm. long; forewing, 4*8 mm. ; expanse 10*5 ram. 

Head dark brown, with pale hairs ; eyes greyish-black ; antennae 
about three-fourths as long as forewing, pale testaceous, strongly annulated 
with dark bands on each segment ; palpi testaceous, darker basally. 

Thorax dark brown. Legs coxae reddish-brown, rest testaceous. 

Wings . — Forewing a medium fuscous, with abundant soft horizontal 
hairs of dark colour, and also numerous upright jiale-golden hairs. Base 
of pterostigma dark, but distal two-thirds pale, with pale hairs above it 
along costa. Fringe inclined to ]mle golden along termen, but dull- 
coloured elsewhere. Hindwing somewhat infuscRt(‘d, with fuscous veins 



TsxT'FIO. Ib.-^Ztlandofiitlainostlyt n. g. and sp. Wing- venation. 
(For lettering see p. 31 4.) 


Abdomen blackish- brown ; ovipositor semitransparent testaceous, carry- 
ing a few stiff hairs, and with the two elongate oval gonapophyses at 
extreme end, exceedingly minute. 

Type. • Holotype female, unique, Tokaanu, Lake Taupo, North Island 
(24th November, 1919, K. J. T.) ; in (Jawthron Institute collection. 

This species is dedicated to Mr. Martin H. Mosely, F.K.8., the well- 
known British authority on the llydroptilidae. 

Family HYDR0P8YCHIDAE. 

(Jenus Hydropsych B Pictet, 

Pictet, Rech. Phrygan., 1834, p. 199. 

Four species of this genus are known from New Zcuiland — viz., 
H. fimbriata McL., H. cohnica McL., H. aurieotna Hans and H. occulta 
(Hare), the last having been desenbed by mistake as belonging to the 
genus Hydrobiosis. A fifth species is here added. 

Hydropsyche philpotti n. sp. (Plate 19, fig. 8 ; text-fig. 16.) 

Total length, 5 mm. , forewing, 8*3 mm. ; expanse, 18 mm. 

Headf thorax^ and abdomen entirely dull-blackish i eyes black ; antennae 
dull black, not quite as long as forewing. Appendages black with excep- 
tion of the very prominent penis, which is semitransparemt yellowish- 
brown. Legs dull-brownish. 
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-Fore wing black in life, fading to deep fuscous in the dried 
specimen , scattered over wing, but especially on apical half, are numerous 
small rounded sjsits of a slightly paler colour, not at all prominently 
marked, and a more conspicuous pale-yellowish patch on posterior margin 
at end of Tua and lA. Cu, a stout vein, strongly marked in black. 
Hindwing dull fuscous, partially transparent, with darker venation. 



TE\r-HG. Uydfojutyche philpotU n. sp., Apj^ndages ( x 45). 

Note the vertically upatatiding gonapophyHcs and the remarkable 
puniB. (10 per cent. KOH preparation.) 

Text-fig. It) shows tlie very charaeteristie genital apjiendages of this 
siieeies, in which the gonapophyses are held vertically upright, while the 
remarkably shaped |)enis projects outwards horizontally, carrying a strong 
tenninal lobe from which projec’ts a slender bifid spine. 

V. Unknown. 

Types. — HolotyjK.* male and three paratype males, Uun Mountain, 
Nelson, 3,()0()ft. (8th January, 1922, A. Phil pot t) ; all in Cawthron 
Institute collection. 

Evidently allied to II. occuUa (Hare), but easily distinguished by its 
black coloration and the form of its appimdages. 

Family CALAMOCERATIDAE. 

Up to the present no rejiresentative of this family luis been recognized 
in New Zealand, though in Australia several sp(»cies of the genus Aniso- 
cenlTopus are known, one of which extends as far south as Tasmania. 
1 am now able to show that the very remarkable genus Phihrheithrus 
Haro b(‘longs to this family. This genus was proposed by Hare in 1910 
for Hudson ^8 species “ ? agilis,^' placed by that author in the family 
Serieostomatidao, between the genera Pseudoeconesus and OUnga. Even a 
cursory examination of so large an insect would show that the maxillary 
palpi of the male were five-segmented, a eharactor which at once puts 
it out of the family Sericostomatidae. Hare, in the diagnosis of his new 
g<*nu8, correctly stativ; the structure of the maxillary palpi ; but he does 
not attempt to 2 )lace the insect in any family, nor are his generic characters 
selected in such a way that it is })0S8ihle to do so without a complete 
re-study of the insect itself. 

The characters on which the genus Philorheithfus finds its place in 
the family Calamoccratidae are as follows : Maxillary palpi five-segmented 
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in both sexes (suborder Acquipalpia), the last segment not flexible or 
annulated, not longer than the preceding one. Ocelli absent. Median 
cell present in forewing. All five apical forks present m forewing. 
Antennae with first segment cnlarg(‘(l. Genital api)endagea of the male 
with strongly developed prc-anals. 

Genus Philorhettiirus Hare, nomen emendahm, (Text-figs. 17 , 18 .) 

Philorheithous Hare, Trans. N.Z. Inst., vol. 42, p. 32, 1910. 

Hare gives th** derivation from Imdfiw - a stream, from which it 
would appear that Philorheithous is a lapsus calami, or inisprint for 
Phihrheithrus. 

The genus needs to be redefined as follows : 

Head subrect angular, broa<ler than long, very hairv ; antennae with 
the first segment stout, cylindrical, as long as the next three taken 
together ; total length of antenna about as long as that of forewing, 



Text-fio. 17 . — Phlorhtxlhrus agitis (Hu<lNon)> ^ • AViiig- venation. 
(For lettering see p. .‘Ut.) 


sometimes longer, sometimes shorter. From beneath the antennae there 
projects, ill the male only, a pair of veiy hairy processc's, about half as 
long as the first antennal segment (text -fig. 18 a c)\ they a])pear to 
l>e homologous with the “ pilifers ’* of Lejiidoptera. Maxillary palpi with 
the first segment short, swollen distally on the inner side into a small 
knob (text-fig. 18 d) ; the succeeding three segments elongated, cylindrical, 
each a very little longer than the one succeeding it ; distal segment 
distinctly narrower than rest. Labial paljri with first hcgment little more 
than half as long as second ; second and third about equal. 
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Wings variabhi in sha|)e, ttio forewing especially so, being sometimes 
vc*ry narrow, with costal and posterior margins parallel, and little or no 
enlargement of breadth towards a,\iox, sometimes broadening considerably 
towards apex, which may be either somewhat rounded, or rather sharply 
pointed, or right-angled, with termen cut off squarely and distal part of 
costa strongly arched above it. llindwings also very variable in size, 
shape, and breadth. Venation characterized by the presence of closed 
radial, median, and thyriibal cells in forewing, and closed radial cell in 
hindwing ; at the level marked by ends of these cells in forewing there 



Tbxt-fjo. }H.- 'Philorhetihrus tigilis (Hudson), •i , Details of structure 
of the head, a, lateral view of head, showing eye (r), antenna 
maxillary palpi {mxp), and labial palp {Ip ) ; the hairy processes are 
seen projecting upwaMs and outwanls below the base of the antenna. 

6, view of head from above, with first two segments of antennae only, 
and ^he processes (pr) partially visible beneath them, r, the two 
hairy processes, or pilifers, disMcted out to show their relationship 
with the small triangular labrum, situated between them, d, lirst two 
segments of maxillary palp, showing the swollen knob on segment 1 
distally. (All figures x 22.) 

is develojied, by means of additional cross-veins, a complete* transverse 
cord or anastomosis of the veins, such as is frequently met vrith in the 
family limnephihdae. Anal area of forewing excessively narrowed, vein 
lA very strongly formed, and greatly thickened at base. Hindwing with 
apical forks 1, 2, and 5 ; Sc more or less fused with anal area some- 
what expanded. 

Tibial spurs 2, 4, 4. Male genital appendages with strong, forcipatc 
pre-anal appendages and short gonapophyses. Female without elongation 
of terminal abdominal segment; gonapophyses well developed as stout 
lobes. 
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Genotype, — Phihrheithrua agilis (Hudson). (New Zealand.) 

Two species of this genus are known from New Zealand, one of which 
is here described for the first time. There are also to be found in eastern 
Australia and Tasmania closely similar insects, none of which have so 
far been described. 

Philorheithrus agilis (Hudson). (Plate 19, fig. 9 ; text-figs. 17-19.) 

In size this is one of the most variable insects known to me ; female 
specimens in the (^awthron Institute collection vary from 21 mm. to 
37 mm. in expanse, and the male is almost as vanable. The shape of the 
wings and the distinctness of the colour-pattern are also very vanable. 
Plate 19, fig. 9, is taken from a strongly-marked and rather broad-winged 
form. Text -fig. 18 shows the interesting structure of the head and 
mouth-parts ; text-fig. 19 two views of the male genitalia after treat- 
ment with 10 jier cent. KOH solution (in the dried s|K;cimen the pre-anal 
apixMidages apjx*ar somewhat more forcipate) ; and text-fig. 17 shows the 
venation of the male, that of the female being practially the same. 




Tbxt-fio. 19,—rhihrheUhrus agilw (Hudson), . Appendages ( x 30). a, dorsal 
view; b, lateral view. Note the strongly developed pro-anals. (10 per cent. 
KOH preparation.) 

Type in Mr. G. V. Hudson’s collection (sex not stated; probably a 
male). 

UabitxU , — Provinces of Wellington, Nelson, and Canterbury ; local, but 
abundant in places ; found on fast-running mountain-streams. 

Philorheithrus lacustris n. sp. (Plate 19, fig. 10.) 

<J. Total length, 8 mm.; forewing, 14 mm.; eximnse, 29 mm. 

Morphologically very close to Ph, agilis (Huds.), from which it may 
at once 1h» distinguished by pointed apex and evenly-rounded termen of 
forewing, much more elongated hindwing with narrowed apx, stronger 
arching of costa of forewing near bhse, absence of any definite colour- 
pattcni on wing, forowings being a dull medium fuscous, darker towards 
apices, with a slightly paler mark on pterostigma, hmdwings semitrans- 
parent greyish, tinged yellowish-pink along costal margin. Ap]x$ndages 
rather similar those of Ph, agilis^ pre-anals forming a stout forcejjs, but 
gonapophyses not projecting at all as in that species, and excessively short. 

9. Unknown. 
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Types. Holoty|)e iind parat 3 q)e males, Luke Wukatipu, at Kinj^iton, 
(13th Deroml)er, 1919, R. .1. T.) ; Ijotli in Cawlhron Institute collection. 

Habitat, Shores of Lake Wakatipu ; very rare. The eases and larvae 
were found attached to rocks near the shore, showing that the larval 
habitat of this species differs greatl}' from that of its relative Vh. agilis. 
There is a sjs'cies closely resembling this, but not yet deserilM'd, which is 
very abundant around the shores of the three lakes of the Cradle Mountain 
massif, in north-west Tasmania. 


Family LEPTOt’RRlDAE. 

(jenus TitiFLECTriiES Kolenati. 

Kolenati, Gen. et Spt^r. Tnchopteronun, vol. 2, p. 247, 1859. 
Genotype.— T. gracilis (Burm.), Brazil. 

This genus is very closely allied to Notanatolica Meliach., from which it 
differs only in having the tibial spurs 2, 2, 1, instead of 2, 2, 2, or 0, 2, 2. 

Triplectides oreolimnetes* n. sp. (Plate 19, figs. 11, 12; text-fig. 20.) 

Total length, 6 mm.; forewing, lOmm. ; 4*xp;ni.se, 21 mm. 

Head fuscous, with pale-grey hairs ; eyes im‘dium greyish ; anttmnae 
faseous, 22 mm. long, v<*ry slemler, but basal segment swolleji and carrying 
pale-grey hairs ; jsilpi fuscous. 




Text-fic. 20.— Triptectidefi ureolimneietf ii. s]»., . AppendaseH ( x 50). dorsal 

view; 6, lat<erai \wy>. (10 |ier cent. KOH preparation.) 

Thorax and abdomen fuscous shading to brownish. Ijegs -forelegs 
dark fuscous, with short, dark tibial spurs ; middle and hind legs jiale 
testaceous, including spurs. Genital uj)pendages as shown in text-fig. 2(), 
the. pre-annls very short, the gona]iophyse8 long, with a strong bifid claw- 
like process developed from middle of ventral surface ; Ijcncath gonajwphyses 
there are develojx*<l two straight, cylindrical ventral processes about two- 
thirds their length. 


Greek 6pot, a mountain ; Xi/Ai'fi, a lake. 
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Wings . — Fore wing nicdiuni fuscous, somewhat transparent in places, 
and more or less strongly mottled with whitish or gre 5 dsh. Pterostigma 
with whitish or greyish patch; K^, (^ij, and lA strongly mottled with 
whitish. Distal third of wing mottled with patches of greyish-white hairs 
which tend to become arranged in three transverse rows across wing, 
liindwing subhyuline, somewhat infuscated distally ; venation fuscous. 

Tt/pcs. - Holoty}K' male, allotypt' female, and series of seven paraty|X‘ 
males, all from Douland Downs, Nelson Province (7th February, 1922, 
R. J. T.), 2,(X)0ft. Also a single male, slightly larger, from Mount Arthur 
Tableland (20th February, 1921, A. Philpott), 4,500ft. All tin* above in 
fWthron Institute collection. 

V. Very similar to male, but with shorter antennae and wings ; 
expanse only 18mm.; alxlomen stouter than in male; hindwings less 
t rails [)a rent. 

This species is fairly closely related to T. obsolrta McL., from which 
it is distinguished at once by its very much smaller size, duller color- 
ation, and dillerently-shaiied male genitalia. It apjM'ars to be confined to 
elevated localities in the South Island, where it is to be found sitting on 
the reeds or bushes fringing small mountain-tarns. The larva has the very 
characteristic habit of forming its case out of small particles of micaceous 
matter selected from tla* bottom of the tarns ; the cas<‘ itself is very 
narrow subc'ylindrical in shajie, and can generally be det«*cted only by the 
glint of the sun on the micaceous particles when the larva moves. 

Family 8ER1COSTOMAT1DAE. 

This family is in many respects the most highly evolved in the whole 
order, being marked by numerous specializations in the wing- venal ion, 
the form of the antennae, and more especially in the structure of the 
maxillary palpi of the male, these being reduced to four, three, or even 
only two segments, and speialized so as to Ik* of quite different form 
from those of the female. The family is well represented in New Zea- 
land, no less than ten speies being known, belonging to seven genera. 
Six new speies are here added, and one new genus is propsed for the 
reception of four of them. 

Genus Pycnocentrodes n. g. (Text-fig. 21.) 

Allied to Pycnocentria McL., from which it differs by the absence of 
the longitudinal fold in forewings of male, and the consequent normal 
structure of the radial sector in both sexes. The radial cell is present, 
and is of a somewhat narrowed, elongate fonn, basal portion being 
particularly narrowed. In some cases the stem of R^+g may l)e 
weakened or obsolescent, so that the radial cell is incomplete above (as 
in P. olvigoides n. sp.), but venation is always very distinct from that 
of Pycnocentria (text-fig. 22), where all the branches of Rs, M, and (3u, 
come off direct from longitudinal fold. Stem of R 2 -I -3 in hindwing of 
male also weakened or obsolete, leaving radial cell opn above. Apical 
forks of fore wing allpresent, as in Pycnocentria; in hindwing, only 1, 2, 
and 5 present, as also in Pycnocentria. No longitudinal fold in hindwing 
of male. Tibial spurs 2, 2, 4. Maxillary plpi of male short and hairy, 
not projecting beyond end of first antennal segment. 

Uefwtype. — Pycnocentrodes chiltoni n. sp. (New Zealand.) 
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Trafnactiona, 


The differences between* the venations of males of Pycnocentria and 
the new genus can be seen at once by comparing text’figs. 21 and 22. 
The females resemble one another very closely both in venation and in 



Text-fki. 21. — Pt/cnocenlrtides chiltoin n. g. and «p., s . Wing- venation. 
(For lettering see p. 314.) 



Text-fio, 22 . — Pycnocentrin evprtn MoL., d . Wing-venation, for comparison 
with text 'fig. 21. Note the longitudinal groove in the forowing. (For 
lettering see p. 314.) 


Four new 8})ecie8 belonging to this genus may be distinguished by 
the following key : — 

1. Smaller species, the males expanding about 12 mm. to 14 mm. . . 2 

f^arger species, the males expanding about 19 mm. to 22 inm., 

and having a general superficial resemblance to (Hitiga 
ftredayi McL. . . 3 

2. Forewing a medium brownish -testaceous, with an area of pale 

golden-yellow hairs forming a faint fascia below pterostigma 
and descending as far as Cu] I, .. P.ehilUmin,«^ 

Forewing nearly black in life, djark fuscous in the dried insect, 
with bright golden patches near base and also in the wedge- 
sha|^ area between Cui, Cujb. and lA . . . . P. pukhdla n. sp. 

3. Hairs of forewing uniformly fulvous ; penis of male deeply bifid P. olingoides n. sp. 
Hairs of forewing almost entirely fiuicous; penis of male not 

bifid • • • • . • • • . . . . P. hamiUani n. sp. 
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Pycnocentrodes chiltoni n. sp. (Plate 19, fig. 14; text-figs. 21, 23.) 

<J. Total length, 4-5-5 iimi. ; forewing, 7-8 mm. ; ex^mnse, 13-5-16 min. 

This insect shows a strong superficial resemblance to Pycnocentria 
evecta and P. aureola McL., its general form and coloration being much 
the same. It may be distinguished from them at once as follows : In 
both sexes the antennae are pale testaceous, strongly annulatcd with 
fuscous on all segments, and the pale-golden scaling of the fore wing does 
not extend all over the iidng, but is confined to the subcosta, the cubito- 
anal area, and a fasi-ia exten*ling across the iMiig from th(‘ pterostigmn 
to CU|i, ; in fresh sjxicimeua there is an irregular area slightly darker 
than the rest of the wing, just basad from this fascia, and sometimes 
curving round it in the form of the lettc^r C. The male can at once b<* 
distinguished further by the absence of the darkly shaded longitudinal 
band of the forewing which is characteristic ot the genus Pycnocentria. 
The female expands IG 18 mm., and is thus considerably larger than the 
male, but not so large as the female of Pycnocentria evecta. It resembles 
the male fairly closely, but the wings are of a paler colour, with a larger 
area covered with pale-golden hairs. 



Tkxt-j«jo. 2H. — Pyrnocentnide^ chiltoni n. g, and sp., f . 
Appendages ( X iSd). Lateral view. Note the bilohed 
gonapophvflU and the soft membranous wnis with 
cbitnious lateral proeossos. (10 per cent. KOH pre- 
paration.) 


Text-fig. 23 shows a lateral view of the male apjiendages, afti r 
maceration in 10 per cent. KOH solution. The soft, everted penis, witii 
lateral chitinous processes, is not visible in the dried insect. Tin* 
gonapophyses are bilobed. 

Types. - Uolotype male and series of three paratype males, Cass^ 
Canterbury (6th January, 1920, R. J. T.) ; allotype femrde, and series ol 
three paratype females and one male, Nelson (allotype, 29th November, 
1920, A. Phil|X)tt) : all in Cawthron Institute collection. 

Habitat.- -A\\ parts of the South Island; not uncommon. I have 
specimens also from Dunedin; the females of the latter aie of a pale 
testaceous colour, but this may be due to their having been taken luj:<* 
in the season. The resemblance of this insect to P. evecta has probably 
caused it to be overlooked, as has been the case with P. aureola also. 
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Transactiom. 


This iDsect is dcdifuted to n\y friend Dr. (\ Chilton, Professor of 
Biology, Canter))ury (’ollege, Christchurch, through whose Idndness I was 
ciuihlcd to visit the Cass Biological Station, nt*ar which this insect was 
first discovered. 

Pycnocentrodes pulchella n. sp. (Plate 19, fig. 15; text-fig. 24.) 

(f. Total length, 3*5 4 nun.; forewing, 6-7inin.; expanse, 13 15 luni. 

Easily recognized by its dark-fuscous wings (almost black in life), 
forewing having a patch of bright golden hairs at base and another 
extending outwards so as to fill wvdge-shaped area between CU|, Cu,i„ 
and lA. The antennae liave the large basal segment fuscous, the rest 
rich pale brown anniilat<*d with darker brown. The epicranium carries 
a number of long golden hairs. Thorax and abdomen black ; append- 
ages brownish, shaj)ed as in text -fig. 24. 



Tbxt- 1 - 10 . 24.- Pycnorevtrofles pvkhella n. sp., rf. Appendages (X 65). 
a, lateral view; b, dorsal view, ('ompare text-tig. 23. (lU percent. 

KOH preparation.) 

Types — Holotype and three puratype males, Lumsden, Southland, 
<13th December, 1919, K. J. T.) ; all in Cawthron Institute collection. 
The insect was discovered sitting on the rushes and reeds fringing a tiny 
streamlet near the railw^ay-station ; no females were seen. Mr. W. G. 
Howes, of Dunedin, was })resent with me when they were taken. No 
other locality is yet known for this very beautiful little caddis-fly. 

Pycnocentrodes olingoides n. sp. (Plate 19, fig. 16 ; text-fig. 25 a.) 

J. Tota length, 5 mm.; forewing, 10 mm.; expanse, 21*5 mm. 
ffcrtrf, thorax, and abdomen brown ; the epicranium with rich golden 
hairs ; antennae three-fourths as long as forewdng, fulvous annulated 
with darker brown ; mouth-parts entirely fulvous. licgs entirely fulvous. 

Wings. Forewing covered with short fulvous hairs ; veins rich brown. 
Hindwing subhyaline, slightly infuscated, with rich brown venation, and 
pulvous hairs along ^ and ; fringe along costa to apex fulvous, along 
posterior border pale-greyish. Anal appendages of the dried insect as in 
text-fig. 25 a, pre-anals rather broadly foliate, with narrow bases ; penis 
•deeply bifid, and carrjdng a long projecting bristle nearly twice as long 
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us each lobe of the* bifu«*atioii ; gonapopliyses rather short, forcipate. 
Sternite 8 with a broad process extemding from it. 

9 . Closely resembling tin* male both in size and colour, but at once 
distinguished from it by the slender, five-segmented maxillary ])alpi and 
absence of the complicated genital appendages ; forewings also are slightly 
narrower at base. 



Tkxt-fio. 2/3.- Male genital ap|)C]idageB, doibul view, of a, Pt/cmirenlrodes 
ohngoidf/i n. ap. ; b, FycnocentrwI&t hamillom n. ap. Diawn from the 
drMinneet. (a 45.) 


Types.- llolotyjH' male and allotype female, Couland Downs, Nelson 
Province (7th February, 1022, P.T. J.) ; both in ('awthron Institute col- 
h‘ction ; also a ])aratype male from same locality. 

Both sexes of this insect very closely resemble lemale of Olinya feredayy 
McL. ; hence the specific name given. Th(‘V are lK‘st distinguished from 
it by the m(»re fuscous hindwings of the latter, and by the fact that in 
the genus OUtuja many of the hairs of the forewmgs are flattened down 
into the form of narrow sc»des. 

Pycnocentrodes haniiltoni n. sp. (Plate 19, fig. 17 ; text-fig. 25 />.) 

Closely similar in size and shape to the preceding species, but the male 
can at once be distinguished by the colour of wings, which are semi- 
transparent brownish-fuscous, with numerous short brown liairs, and a 
long ])atch of golden hairs occupying the cubito-anal space of forew^ing. 
The wings also show some pinkish-browm iridescence. The antennae are 
pale ycllow'ish-brown, with medium brown annulations ; the abdoim n is 
pale olive-green ; legs yellowish -brown ; ap|)endages dark brown, slia|M‘d 
as shown in text-fig. 25 b ; |M*nis not bilobed, but with a short bristle 

projecting from near its end, and a jiair of large sharp sjunes standing out 

on either side of it ; the pw'-anals less broadly foliaceous than in preced- 
ing Hjiecies ; gonapophyses forcipate, somewhat stouter than in preceding 
8|H‘cies. The eighth sternite carries a process. Female very (dosely 

similar to that of preceding H|K"cies, but having termeii of torewing slightly 
more arched, and radius more strongly curvod within pterostigma ; also 
abdomen shows a tinge of greenish. From female of Olinya feredayi it 
can at onc<» be distinguished by the differtmee of venation : radius in 
Olinya runs straight through pterostigma, and curvature of branches of 
M and Cu is different. 

Types. — Holotype male and allotyj[X‘ female, Pouto Jiiver, betw'cen 
Tokaanu and Lake Roto-iVira, North Island (27th Novemlxr, 1919) 

both in Cawthron Institute collection. 
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Transactions, 


This Hix^cies is dedicated to my friend Mr. Harold Hamilton, Zoologist 
to the Dominion Museum, Wellington, who was present with me when the 
insects were taken. 


Genus Heucopsyciik Hagen. 

Hagen, Entom, Monthly Magazine^ vol. 2, p. 252, 1866. 

Tliis very widespread genus is remarkable for the peculiar formation 
of the branches of the media in both wings. In the fore wing, and 
Mg are fused together for some distance basally, thus forming an apparent 
apical fork between them when they diverge distally, much in the same 
way as has been described above for males of the genus Neurochorema, In 
the hindwing, where M^ is absent, this same fusion takes place between 
Mg and Mg,^ basally, and results in the apparent presence of three veins, 
^ 3 » though these are aetuully M,, Mg, and M 3+4 respec- 

tively. This transference of vein M^ on to a common stalk with Mg^^ 
in this wing led Ulmer to state that Af 4 was present in the hindwing of 
this genas and of the allied Australian genua Saetotrirha, As a matter of 
fact, Af^ is never present in the hindwing of any Trichopteron, since M^ 
never exists as a separate vein. 

The larval characteristics of the genus are well known, the generic name 
having been given from the helicoid form of the case, which is composed 
of grains of sand, and is so beautifully modelled as to appear almost exactly 
like a small snail-shell. To accommodate itself to its peculiar home the 
larva has Ixicome greatly elongated. 

Genotype, — Helicopsycke horealis Hagen. (North America.) 

Only a single siK'cies has so far been recorded from New Zealand— viz., 
//, zelandica Hudson (Plate Pb hg* 18) — more fully described by Hare in 
lyiO, Hudson’s original description being very scanty. Two more sjiccies 
are here added, making three for the Dominion. They may be distinguished 
by the following key : — 

1. Wings dark fusoous or blackish . . . . , , H, zelandica Huds. 

Wings very pale greyish . . . . . . 2 

2. Smaller snecios, expanding 9-10 mm., the wings uniculorous 

whitish grey, without any markings ; process of tenth tergite 
of male narrower at apex than at bam, the tip triangularly 
excavated . . . . //. albeecena n« sp. 

larger species, expanding U-12 mm., the wings pale-greyish, 
with slight indications of some paler markings on forewiug ; 
process of tenth tergite of male as broad at apex as at base, 
the tip strongly truncated . . . . . . . . //. howesi n. sp. 

Helicopsyche albescens n. sp. (Plate 19, fig. 19 ; text-fig. 26.) 

cj. Total length, 3 mm.; forewing, 4*6 mm. ; expanse, 9-5 mm. 

The whole of the head, thorax, and abdomen dull brownish-testaceous, 
except eyes, which are blackish, and antennae, which are testaceous ; legs 
pale greyish-testaceous. 

Wings semitransparent whitish, with very pale greyish hairs and fringe ; 
venation pale-greyish. Appendages of very characteristic form, as may 
Ih» seen from text-fig. 26 ; process of tenth tergite wider at base than 
at apex, and the latter triangularly incised and carries four short stiff 
bristles ; pre-anals short and slender ; gonapophyses very large, two- 
branched, and exceedingly hairy. 

Types , — Holotype male, allotype female, and series of paratype males, 
Purau Creek, Lyttelton Harbour (3rd January, 1920, R. J. T.) ; all in 
'Cawthron Institute collection. 
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Habitat, — South Island : Canterbury and Nelson Provinces. Tlie 
species occurs commonly around Nelson, but 1 have taken only males 
so far. 



TaxT-Fia. -Uelicopsyche dlbe^ens n. 8p., s , Appendages ( x 84). 
a, dorsal, view ; 6, lateral view. Note the bilolM gonapophysis 
in 6. (10 per cent. KOH preparation). 


Helicopsyche howesi n. sp. (Plate 19, hg. 20 ; text-fig. 27.) 

d. Total length, 3*6 mm. ; forewing, 5*5 mm. ; expanse, 11*5 mm. 

Head, thorax, and abdomen dull brownish -testaceous ; antennae tes- 
taceous, with basal segment darker, fuscous ; epicranium with long fuscous 
hairs. Legs very pale testaceous. 

Wings pale-greyiah, with slightly-indicated paler whitish patches on 
forewing at one-third from base, near costa, and at two-thirds from base, 
below pterostigma, also a little liefore pterostigma and distally between 
M and Cuj. Hairs and fringe greyish, with slight tinge of brown. 
Ap]x»ndages of dried insect as shown in text-fig. 27 ; the process of tenth 
tergite as broad at apex as at base, the tip strongly truncated ; pre-anals 
short, subtriangular, angulated externally not far from bases ; gonapophyses 
much larger, appearing strongly forcipated when viewed from above. 



Text-fio. 21. --Helicopsyche howesi n. sp., j. Appendages (x 84), 
dorsal view, for comparison with toxt-Jlg. 26. Drawn from the 
dried insect. 

?. Unknown. 

Type . — Holotype male, unique, Dunedin (1st January, 1920) ; in Caw- 
thron Institute collection. The larvae were plentiful in the streams, and 
their cases are larger and composed of coarser sand-grains than those of 
the other two species. Mr. W. G. Howes has, I believe, succeeded in 
rearing this species several times. 
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Tramactiom, 


This sporios is dedicat«*(l to my friend Mr. W. (1. Howes, whose guest 
1 was at th(‘ time the insert was taken, and whose keen work on aquatic 
and other insects is well known to all entomologists in the Dominion. 


ExrL.\NAT[()N OF Tlllfi (Jomst()(jic-Neediiam Notatiox usko in the Tkxt- 
FKJURKS ILLUSTRATING WiNG -VENATION. 

The numerals 1, 2, 3, 4, 5 indicate the live apical forks of the win^, usually 
designatorl in the text as Afj, Af^, Af3, Afj, and Af^ respectively. 

lA, 2A. 3A, the three anal veins; in the forewings of Trichoptera they become 
loo|)ed up to form a double Y -vein. 

Uu, cubitus. Cii|, lirst cubitus, branching into (*Um and (*Uthi between which is 
enclosed the fifth apical fork, Afr,. 

hm^ humeral veinlot. im, inter>mcKlian cross-vein. i>, inter-radial cross-vein. 
jl, jugal lobe (in Hhvacophilidae). 

M, media. In forowing it has four branches, M], M2« M j, respectively, of which 

the first two enclose the third apical fork, Afg, while the third and fourth enclose the 
fourth apical fork, Af^. In the hindwing it has only three branches, M}, M2> and M3,.4 
respectively, and hence Af4 is never pre^sent in that wing. 

w/-fw, medio cubital cross-vein, me, median cell, closi'd distally by the cross- 
vein m. pt, pterostigma. 

R, radius. Ki, its main stem. Rs, radial sector, with its four branches R2, R3. 
Rj, Rft respectively ; of these, R2 and Ri together enclose the first apical fork, Af|, 
w'hile R4 and R^ together enclose the second apical fork, Afy ; the w ing-spot is found 
in the angle of this latter fork. 

r-wi, radio-median cross-vein, rr, radial cell, closed distally by the inter-radial 
cross- vein i>. , 

Sc, subcosta, tc, thyridial cell, closed distally by the medio-cubital cross-vein w-rw. 


Explanation of Platk 10. 

Fio. 1.— H ydnifHoaeUa aitmicprca 11. g. and sp. Holotypo male. 

Fia, 2. — Hydnibirmlla sienocerca n. g. and sp. Allotype femak\ 

Fig. 3. — ypurochorema dfcuasatum 11. g. and sp. Holotype male. 

Fm. 4. — yeurochomua de^vMauium n. g. and sp. Allotype female. 

Fiu. 5. — Hydrochomm croMaicaudatum n. g. and sp. Holotype male. 

Fio. Q.— llydrorhorfinatenvicaudatim n. sp. Holotype female. 

Fio. 7.- Syvehorema zyyotieura n. g. and sp. Holotype male. 

Fio. 8. -Hydrojtayche philpotti n. sp. Holotype male. 

Fiu. 9. — PhtU»rheiihrua agilia (Hudson). Rather broad-winged and well-marked male 
from (Joiiland Downs. 

Fig. 10.- PhiU^heiUirus htcuatrla n. sp. Holotype male. 

Fio. i\,—Tripltciidfjt oreolimnetea n. sp. Holotyim male. 

Fio. 12 . —TtiplMidea nreolimnetea n. sp. .Mlotype female. 

Fig. 13 . — TiphMoais movtana n. g. et sp. Holotype male. 

Fio. Pycnocevtrodea chiltoui n. g. and sp. Holotypo male. 

Fio. 15.- Pycnocfnirodva pulchella n. sp. Holotype male. 

Fio, ](},--Pyc7t<fcentr(Ml€a oltngoides n. sp. Holotype male. 

Fio. 17. — Pycnocanirodua hamiUoni n. sp, Holoty^ male. 

Fio. 18.- Ihlicapayrhe zelamlka Hudson. Specimen from Karoii, Wellington (Nov. 30, 
1919, R. J. T.). 

Fio. 10,—IfeUcopayche aWeacem n. sp. Specimen from Nelson (.Fan. 1, 1921, A. Philpott). 
Fio. 20.— Helicopayche hm)m n. sp. Holotype male. 

All the figures in the plate are magnified 1*3 diameters. 
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Plate 19 
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Mykus . — New Zealand PUint-Iioppers. 
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The New Zejiland Plant-hoppers of th>e Famihf CiHulae (Hotnoptera), 

By J. G. Myers, B. 8 c., F.E.S., Biology Laboratory, D<‘[)artinent of 

Agriculture. 

\Hvad before the WelliiojV^n Pbilofophical Stnittif, 2ith ()vb*bti^ lU'i'i ; n cured bt/ KditoTf 
Sht Derembtr, 1922 : iMMued septtrnttly^ ISth Jum, 1924.] 

PlatcM 20-2 

In that largo diviaion tho Fulgoroitlea, the most Urgoly roprosonlod family 
iu Now Zealand, both in npocies ami in individuals, is tho Cixiidao. At 
tho prosont time tho Fulgoroids of Now Zoaland are contained in seven 
faniilioH, eightt^en genera, and twenty-nine species. Of this total tin* 
Cixiidao claims eight genera and s<*ventcen 8 })erio 8 , so that oven with our 
present extremely rudimentary knowledge of tho Now Zoaland llomoptora 
it is safe to say that the Cixiids are the dominant Fulgoroids of this 
region. 

The obj 4 *et of this pa])t*r is to give an up-to-date revision of tho family, 
and to describe new g<‘nera and species. Such a revision can be only 
provisional, as tho number of new forms yet undescribed is very probably 
large. 

I wish to express my deep gratitude to Mr. Freilerick Muir, of Honolulu, 
who lias helped me with keys to genera and with much other assistanc<‘ 
from his wide homopterological experience. Hi* has also com|>ared my 
species with Walker’s typos in tho British Museum, and has thus enabled 
this paper to be more thoroughly revisional than it could possibly havt> 
been without such a ooinparison. For all the photographs I am indebted 
lo Mr. W. D. lleid, of this Laboratory, who spared no pains to produce 
the very best results that my dissections and mounts wouhl allow. Th(‘ 
three drawings of the face iu the genera KoroanUy Ctjiufiy and Ilnftiay 
showing points for wliich my draughtsmanship was quite inadequate, 
wore executed by Mr. E. II. Atkinson, who is also one among tho many 
collectors who have sent me Homoplera from all parts of the Dominion. 

I'ho genitalia were di 88 ecte<l and mounted in the manner recommended 
by Gifianl and Muir.* The canl mounts, made with the help of two cover- 
8 li}>s, and kept on tho same pin with the insect, were found extremely 
convenient, and served every pur])08C whi*u drawing was done with a 
camera lucida. Wh<*n, however, the genitalia were microphotographed it 
was found that ordinary glass slide mounts, besides being easier to handle, 
gave mucli better results. 

The Cixiidao are easily collected by beating bushes and by 8 wei*})ing 
herbage. More specimens from out-of-the-way localities and from islands 
are urgently desired. They should be killed with cyanide or laurel, and 
stored dry, without pinning, and may be kept ind infinitely, or sent through 
tho post in pill-box(*s wdth a little soft jiaper. Like all small or medium- 
sized Auchenorrhyncha, they should be gummeil transversely on small 
card triangles for tho collection. 

The biology of the New Zealand species is almost unknown. Mr. G. V. 
Hudson reared Olianut oppositus (Walk.) from a cottony- tailed nymph 


* Walter M. Oipkard, Tho Systematic Value of the Male Qenitalia of Delpharidat* 
(Homoptera), Annals Knt Soc. Am,, 14, No. 2, tluno, 1921, 130-40. 
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found under a log. 1 have found nyiiipht) of the same species, in company 
with those of Koroana arthuria n. sp., very numerous under stones, in 
some casoH with small ants {Monomorium sp.) in tlie boulder-strewn river- 
bed at Arthurs Pass (2,300ft. elevation). There is a fruitful subject of 
study here not only in regard to the nymphs themselves, but in their 
relationships witli the ants. Rwezey* has written an account of the life- 
history of the Hawaiian OHarus koanoa Kirkaldy. This 8pecie49 spends 
the Tiymphal instars among the decaying leaf- bases and fibrous matter 
of tree-fern trunks, in cavities or tunnels lined with a white fibrous 
material which resembled mould, or spider's web, and which is an exe.rotion 
from the terminal abdominal segments of the nymphs. The nymphs 
probably feed upon the fern-roots in the fibrous mass of the outside of the 
fern trunks, or on juice.s of the decaying material.” In North America, 
acconling to Osborn, Myndus radicis lives in similar crevices lined by the 
fibrous material of the abdominal tufts. Swezey also quotes Townsend 
to the effect that Oecleus decens lays its eggs in punctures in the leaves of 
Yucca, each puncture being covered by white fibrous matter. 

The Cixiidae are moderately-sized plant- hoppers occurring often in con- 
siderable numbers on herbage and bushes, from the mangrove swamps, 
through forest and tussock, up to the subalpine scrub. The tegmina are 
folded in a roof-like manner, or in some cases almost approaching the 
horizontal position over the back. In addition to flying readily by means 
of the usually ample tegmina and wings, these plant-hoppers use their 
long and strong metathoracic legs in agile leaping. A leap, in fact, is their 
usual method of launching into the air. The tendency to brachyptery, so 
frequent in other families as, for example, the Delphacidae is in the 
(Hxiidae but little marked. I'he peculiar genus Aka has the shortest teg- 
mina among the New Zealand forms, but its wings, although fairly short, 
are broad and ample. 

The principal characters of the family may be summed up as follows : 
Width of head, including eyes, distinctly less than width of pronotum. 
Ocelli three, median one sometimes practically obsolete, but usually quite 
well developed. In a few foreign forms the median eye is absent. Pro- 
notum very short, strongly subangularly notched behind [Edwards). 
Tegmina usually large, more or less transpanmt. Veins strong, macro- 
trichia conspicuous in many cases. Apical [)arl>s of tegmen not rcticulak*. 
Subcosta and radius with common stem. In some foreign forms Sc, R, 
and M are all separate, and in some others all three form a common 
stalk. Anal area of wing not reticulate except in Meenoplinae. First 
joint of hind tarsus elongate. Female of many genera bears a tuft of 
cottony or waxy fibrous material at the end of the abdomen, secreted by 
the more or less vertical plak-like area, the pygoplior, between anal 
segment and ovijwsitor. 

The first Cixiid.s from New Zealand were described by Francis Walker 
in 1850 and 1858. He placed in the genus Cixius the seven species known 
to him, of which two were removed by Buchanan White in 1879 to 
Oliarus, and a third was made the type of a new genus, Aka. Of 
the remaining four of Walker’s species Buchanan White knew nothing, 
but on another new Cixiid from New Zealand he erected the genus 
Sefno. 

* O. H. SwEZKY, Observations on the Life-history of (Hiarus kodnoa Kirkaldy, 
Pmc, Hawaiian Kni. Soc., 1, pt. 3, pp. S3-84, 1907. 
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After numerous attempts by Mr. Muir and myself to accommodate all 
the New Zealand species in these and other known genera, it was decided 
that, rather than stretch unduly the limits of genera already inconveniently 
crowded, it would be best to erect four new genera by means of which the 
relationshijw of our new forms might be better expressed. To differentiate 
these new genera Mr. Muir drew up the following key, which for a 
considerable time I have tested on large series of specimens. The genera 
have bi*cn further differentiated, and the suggested cla.s3ification shown to 
be natural, by dissection of the male genitalia of all species in which males 
were procurable. 

All measurements are from apex of vertc»x to anus, and from base to 
Jip(»x of one teginen. 

Key to CiENKSA of New Zealand ('ixudak. 

1. (12.) One or more spines on the hind tibiae, nut oounting apical Rpines. 

2. (7.) Five niuHonotal carinae, tlie intermediate two aometimos faint. 

3. (0.) Face with a median longitudinal carina. 

t. (5.) Carinae at apex of vortex and baae of face distinct. Two trans- 
verse carinae on vortex, one dividing face from vertex and one 
basad of this, the latter straight and transverse, curved, or 
forming an angle and touching the anterior transverse carina 
5. (4.) Carina at apex of vertex and baso of face obscure or missing; 

median frontal carina forked about middle of face . . 

0. (3.) Face without a median longitudinal carina 

7. (2.) Tliroe mcsonotal carinae, the middle one sometimes obscure. 

8. (9.) No median longitudinal carina on face; fronto-clypoal suture 

arcuate ; clypous swollen or rounded 

9. (8.) A distinct longitudinal median carina on face. 
lU. (11.) A median longitudinal carina on vortex ; clyfious fairly flat mth 

a distinct median carina 

11. (10.) No median longitudinal carina on vertex ; clypeus fairly rounded 

without median longitudinal carina. ('u| joining M34.4 for 
a short distance 

12. (1.) No spines on hind tibiae, except apical oiieM. 

13. (14.) Vertex with a longitudinal carina forked at apex, median carina 

on face forked or thickened on basal half . . 

14. (13.) Ijongitudinal carina on vertex very short, not forked : median 

frontal earina not forked 

G 0 UU 8 1. C 1 XIU 8 Latreille, 

Typo : C. nervosns (Linn.) 

This almo.st cosmo|iolitan genus is sufficiently charactorizocl in the 
above key. The male genitalia of the New Zealand forms are comparatively 
simple. The aedeagus is straight, with backwardly-dirccted hooks. 

Cixius punctimargo Wnlker. (Plate 20, figs, 1-4.) 

Walker, List Homopt. Insects in BriU Mas, Suppl, p. 81, 1858. 
- Buchanan White, Ent, Mo. Mag,, vol. 15, p. 216, 1879. Hutton, 

Trans, N,Z, LmL, vol, 30, p. 186, 1898 ; Index Faunae Nov. 
Zeal., p. 224, 1904. Kirkaldy, Trans. N,Z, Inst,, vol. 41, p. 28, 
1909. 

<J. Length, 3 mm. ; togmen, 4 mm. Very pale olive, the veins and 
tegniina malachite-green. Eyes brownish. Below brown ; clypeus darker ; 
fronto-clypeal suture black. Tegmina hyaline. Veins green, black and 
thickened at tips. Apical cross-veins black and thick. Stigma hyaline 
-or whitish. Medio-ventral projection of pygophor short and sharp. Anal 
Jiegment large. An^ style jet-black. Genital styles with stem rather 
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ftU(l(l(*nly bent, upox triangular. Aodeaf^UK straight with two backwardly- 
din*clHMl liooks and a nieriibranouH a])j)endago. 

Length, 4 mm. ; tegmeu, 5 mm. Pale brown, eyes dark. Carinae 
and angles whitish. Tegmina hyaline with whitish veins ; tijKs of veins and 
apieal cross- veins black. Two blackish smudges at nearly half-way, just 
eephalad of claval suture. Ovipositor stout. 

Redescribed from thirteen males and nineteen females. Taraw<*ra 
(K. .r. Tillyard), Herne Bay (W. 0. Howes), Aui'kland (I. 11. Myers), 
Kangitoto Island (1. H. and J. U. Myers)- all in Auckland Province. 

Mr. Muir compared my specimens with the type in the British Museum. 
He writes, “ This agrees with the ty}>e, which is a male ; there is another 
male and three femah»s in the type series.” 

Cixius interior Walker. (Plat<* 20, ligs. 5, ti.) 

Walker, List Homopt. Insects in Brii, Mua. Suppl., p. 82, 1858. 
Binihanan White, Enl. Mo, Matj,, vol. 15, p. 216, 1879. Hutton^ 
Trans. N.Z. vol. t^O, p. 185, 1898 ; Jndejr Faunae Nov. 

Zeal.y p. 224, 1904. KJrkaldy, Trans, N.Z. Inst., vol. 41, p. 28, 
1909. 

(Jijrius aspilus Walker, List Homopt. Insects in Brit, Mas. Suppl., 
p. 83, 1858. Buchanan White, Enf, Mo. Mag., vol. 15, p. 21 ti, 
1879. Hutton, Tians, N.Z. Inst., vol. 30, p. 186, 1898; Index 
Faunae Nov. Zeal., p. 225, 1904. Kirkaldy, Trans. N.Z. Inst , 
vol. 41, p. 28, 1909. 

(J. Length, 4 mm.; tegmen, 5 nmi. Pale - greenish ; veins, <‘arina' , 
and angles gretuier. Eyt‘s dark brown, Tegmina hyaline, veins slightly 
darker and thicker towa.ks tips. Stigma hyaline or whitish. At least 
two apical cross-veins blackish. A blackish Htn*ak on wing-margin at 
apex of clavus. Krons gr(*en, clypeus yellowish- brown. Medio-ventral pro- 
jection of jiygophor prominent, (lenital styles somewhat as in preceding 
species, but not bent so abruptly. Aedeagus more complex, h)ng and 
straight, with three backward hooks and a membranous appmdage all 
grou|)cd near distal end. 

Ltuigth, 4 mm. ; tegmen, 5 mm. Resembles male generally. 0\i- 
jmsitor very dark and stout. 

Redescribed from eight males and six females. Rangitoto Island and 
Waitakerei Hills, Auckland (I. H. and J. G. Myers). iSpecimens havt* 
since been seen from Wanganui (J. G. M.) and I’auraarunui (T. R. Harris). 

It is with some doubt that Walker’s name is given to this species. 
Mr. Muir, after examining the types, writes : “ The type of 0. interior 

is a female and the tyiie of aspilus is a inah*, and they appear to be the 
same species. They arc unicolorous, reddish-yellow, with clear tegmina 
bearing black maerochetae. This colour may have been originally greeji 
and have turned yellowish-red. If so, they appear to be your No. 249.” 

It is interesting to note in this connection that several of my specimens, 
none of which are more than sixteen months old, are already turning 
yellowish. Walker’s character, “ transverse veinlets forming two lines, 
the interior one incomplete*,” is seen in the photograph (Plate 20, fig. 5). 
Walker gives the colour as ” testaceous ” or ” pale testaceous.” This 
beautiful green species is one of our finest Cixiids. As its colour would lead 
one to expect, it is more essentially a dweller among the green foliage of 
shrubs and small tn*es than are the other species. In habitus, and to a 
less extent in the appearance of the male genitalia, it affords a transition 
from Cixius to Koroana, 
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Cixius rufifrons Walker. 

Walker, List Homopt. InHoetn in Brit. Mm. Suppl.^ p. 83, 1858. 
BucLanan White, Ent. Mo Moif., vdI. 15, p. 216, 1879. Hutton, 
Trans. N.Z. Insl., vol. 30, p. 186, 1898; Index Faunae Noi\ Zeal., 
p. 225, 15K)4. Kirkaldy, Trans. N.Z. Inst , vol. 41, p. 28, 1909. 

“ Tawny. Head testaeeous ; vertex narrow, ronrave ; front and fane 
with a distinct keel, their borders slightly elevated ; face and disc of the 
front red. Prothorax very short, much arched. M(»Hothorax with thrtM* 
keels. Abdon)(‘n somewhat luteous. Wings vitreous ; veins testaeeous, 
with black [)oint8 towards the tips ; stigma pale testaeeous ; with a blackish 
dot. Length of the body, 2 lines ; of the wings, 6 lirnvs. (a.) New 
Zealand. Presented by (’olonel Bolton.” (Walker.) 

This species is totally unknown to me. From the description T shouhl 
have expected it to be synonymous with C. aspilus (C, interior), but Mr. 
Muir writes as follows : “ C. raffrons Walker type is a male very close to 
aspilm, but the genital styles are broader and the anal segment light 
(in aspilus and mterior it is fuscous).*’ 

Cixius kermadecensis n. sp. 

$. Length, 4*4 mm. ; tegmen, 5*5 mm. Pale-brownish, darker on eyes 
and angles of pronotum and abdomen. Ventral surface ])ale. Abdomen 
darker, with whitish edges to segments. Ovijwsitor strongly curved ; ex- 
tending slightly beyond tip of abdomen. Frons and clypeus unicolorous, 
pale drab, edges of face raised. Tc»gmina hyaline, veins pale brown, 
macrotrichia darker and very conspicuous. A broad brown transverse 
smudge at one-third of tegmen, and a smaller one at apex of clavus. 
Stigma with brownish centre edged with white. Hind-border of vertex 
less roundly notched than in most other Cixiuls, also line bounding vertex 
cephalad, more angulate. 

Described from one female. Sunday Island, Kermadec Islands, 1908 
(W. L. Wallace, No. 4); on kawakawa (Macropxper excelsiun). 

Holotype in Dominion Museum, Wellington. I am indebted to the 
Dominion Museum authorities for the opjwrt unity of describing this insular 
species. 

Genus 2. Kokoana nov. 

Type : K. Helena n. sp. 

Longitudinal carina of vertex extremely obscure or entirely obsolete. 
Olypeus fairly rounded, without median longitudinal carina (Plate 21, fig. 6). 
Male genitalia complex ; three very twisted hooks at base of membranous 
distal part of aedeagus. Tegmina long and narrow, subparalhd-sided. 
Sc and R joined until half the length of the tegmen ; their base.s joined 
to M near base of tegmen. Forking of (’ about two-thirds along clavus. 
Claval veins joining margin considerably befon* apex of clavus, forking 
about middle. Cu usually touching M for some distance. 

In other respects resembles Cixius. Tlu* venation exhibits considerable 
variation, as shown by the illustrations (Plate 21, figs, i 5; Plate 22, 
figs. 1-3). Of the two species, one is apparently confined to the North 
Island and the other to the South. 

Koroana helena n. sp. (Plate 21, figs. 1-8.) 

Length, 4 mm. ; tegmen, 6 mm. Reddish, relieved with black. 
Vertex brownish, eyes dark. Pronotum pale-yellowdsh. Mesonotum henna- 
colour, the lateral carinae black, the median greenish. Apex of scutellum 
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greeniKh, nietanotum black. Baaal two or three abdominal segments black ; 
remainder pale-reddish. Frons yellowish, with an area on each side of 
median ridge and whole of clypeus reddish— distinctly delimited. Tibiae 
usually with black proximal and distal bands. Tegmina hyaline. Veins 
brownish, darker at tips, with distinct black macrotrichia. An interrupted, 
more or less double and very variable brownish fascia obliquely transverse 
at a little past a third (sometimes practically obsolete). Stigma fuscous, 
margined with whitish, (xenitalia fuscous. Medio-ventral projection of 
pygophor prominent. Genital styles with the blade bent sharply at right 
angles to stalk. Apex of peculiar shape, as shown in Plato 21, figs. 7, 8. 
Aode.agus with three hooks at base of membranous portion, two of the 
hooks twisted together in a characteristic manner (Plate 21, figs. 7, 8). 

Length, 4*8 mm ; tegmen, 5-4 mm. licss brightly coloured than 
male. Disc of mesonotum between lateral catinae entirely greenish. Distal 
half of abdomen with indications of a median black longitudinal mark. 
Ovipositor pale-brownish, long and slender. 

Described from fifty-three males and thirty-nine females. Apparently 
throughout North Island. 

Ilolotype and allotype : Myers collection, Department of Agricultur(^ 

This is essentially a bush-, shrub-, and tree-frequenting species. 

Koroana arthuria n. sp. (Plate 22, figs. 1-4.) 

cf . Length, 4 mm. ; tegmen, 4*6 mm. Close to the preceding species, 
but distinguished by the stouter and more depressed form, shorter tegmina, 
and darker colour and more abundant pruinosity on both sexes, and also 
by the following characters : Tegmen with a semicircular fuscous patch 
on fore-border between one-third and half-way. This is always present, 
oven in the paler forms, and furnishes a means of distinction at first glance. 
Hooks of aedeagus less twisted, and other genital differences as shown in 
Plate 22, fig. 4. 

?. Length, 4*5 mm. ; tegmen, 4*9 mm. Colour paler than that of 
male. Ventral surface of abdomen black. 

Described from twenty-two males and fifteen females. Trio Islands, 
(Jook Strait (R. J. Tillyard) ; Mount Arthur (A. Philpott) ; Arthur’s Pasa 
(R. J. Tillyard, J. W, Campbell, W. G. Howes, I. H. and J. G. Myers) 
Waitati, Otago (C. E Clarke) ; Queenstown (W. G. Howes). 

These are all South Island localities. The Trio Islands form is con* 
sistently smaller and lighter in colour than the type (Arthur’s Pass), but 
I can find no structural differences. 

Holotype and allotype : Myers collection, Department of Agriculture. 

This species was reared in large numbers from nymplis beneath stones 
at Arthur’s Pass. Small ants were also present, but myrmecophily was 
not definitely established. 


Genus 3^ Semo Buchanan White. 

Type : S, clypeatus Buchanan White. 

Buchanan White’s description is good, except that the head, includ- 
ing eyes, is not as wide as pronotum. There is, therefore, no need to 
redesoribe the genus, especially as its salient distinguishing features are 
incorporated in the generic key. The male genitalia approach those of the 
New Zealand species of Cixius, but are very much less armed. 
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Semo clypeatus Hiu lianan White. (Plate 22, figs. 6, 6.) 

Buchunjiii W Into, Ent, Mo. Mag.^ vol. 15, p. 217, 1879 ; Hutton, 
Tfutts yz vol. 30, p. 187, 1898; Index Faunae Nov. 

ZntI , |) 225. 1904. Kirkaldy,* Tram. N.Z, Imt., vol. 41, p. 29, 
1901). 

d. Length, 3*5 mm. ; tegmon, 4 mm. ** Pale ochreous-brown. Head 
(except the keels of the vertex, side of the Irons and antennae), scutellum 
(except the side margins), apex of tarsi and abdomen (except genitalia) 
more or less piceous or piceous-black” (Buchanan White). To this may 
be added the following description of genitalia : Pale>brownish. Medio- 
ventral projection of pygophor prominent but wide and rounded. Genital 
styles with very short stalks and long blades with broad roundish base 
and narrower apex. Aedeagus straight and almost unarmed. 

?. Length, 4 mm. ; teg men, 4*5 mm. Colour slightly paler. Ovipositor 
brownish, stout, but sharply pointed. Normally a heavy mass of waxy 
material between anal segment and ovipositor. 

Twenty- five males and thirty-five females. Mount Egmont (Miss J. 
Anson); Tararua Kanges, 3,300- 3,600 ft. (J. G. Myers); Mount Arthur 
(T. Cockcroft); Arthur’s Pass, 2,600 2,800ft. (1. H. and J. G. Myers); 
Wakatipu, 3,600 ft. (G. V. Hudson). Hutton gives the range as “ Otago.'* 
ifliis short squat sjiecies is apparently confined to the subalpine scrub 
and to the undergrowth of the forest at its upper limit, in which places it 
often occurs in vast numbers. The South Island specimens have tegmina 
slightly more variegated —some of the veins being more conspicuously 
picked out in whitish than in the North Island specimens- but this differ- 
ence is not constant. 


Genus 4. Huttia nov. 

Type : H. nigrijrom n. sp. 

Body short and 8<|uat. Tegmina long and hyaline. Vertex with a 
median longitudinal ridge. Face with no meilian longitudinal carina. 
Pronotum very narrow, flattish, with a median longitudinal keel and two 
lateral ones, none very prominent. Mesonotum rounded, with five keels. 
Hind tibiae spined. Tegmina long, narrow and parallel-sided. Sc and K 
joined for rather less than one-third ; their bases joined to M for about 
oiie-eighth of clavus. Cu forked about middle of clavus ; claval veins 
joining margin near apex, forked about middle. A cross-vein froui first 
claval to Cu 2 at about one-fifth along clavus. 

Huttia nigrifrons n. sp. (Plate 22, fig. 7.) 

$. Length, 5 mm. ; tegmen, 6-5 mm. Olivaceous marked with blackish. 
Disc of veriex and of pronotum blackish. Inner two keels of mesonotum 
curved so that their ends almost touch median keel ; all three very dis- 
tinct, the keels olivaceous and intervening spaces blackish. Tegmina 
glassy-clear, including the veins, except where the fattier, at intervals, are 
marked with black. A few fuscous marks along the inner border of clavus. 
Abdomen rounded. Anal segment and ovipositor almost same length, 
both black and slender. Legs long. Frons almost entirely shining-black ; 
a wide transverse band of white at fronto-clypeal suture, followed by a 
transverse nearly semicircular band of shining-black ; rest of clypeus pale- 
brownish. 

* I do not understand why Kirkaldy placed this, together with Aka and the 
Aohilid Agandecca, in his Pockillopteridae, 

11— Trans. 
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One female. Pakuratahi, Upper Uutt, Wellington (T. Cockcroft). 
1 am deeply indebted to Mr. T. Cockcroft for his sole specimen of this 
interesting spexies. 

Holotype, female : Myers collection, Department of Agriculture. 
Huttia harrisi n. sp. 

$. Length, 6 mm. ; tegmen, 5*5 mm. Olivaceous, pronotum green. 
Inner two keels of mesonotum only faintly indicated. Keels paler in colour 
than disc. Tegmina hyaline, veins fuscous ; stigma whitish. Four fuscous 
marks on fore-border of tegmen ; apical cells tipped with fuscous ; a 
blackish smudge just beyond apex of clavus. Ovipositor brownish, shorter 
in proportion to its width than in previous species. Frons greenish, passing 
into yellowish on the clypeus, which is faintly obliquely ridged. 

One female. West coast, South Island (T. K. Harris). I have much 
pleasure in dedicating this fine species tiO the discoverer. 

Holotype : Myers collection, Department of Agriculture. 

The localities from which the two species of UuUia have come, one in 
North Island and one in South, are both heavily forested. 


Qenus 5. Malpua nov. 

Type : Af. mutri n. sp. 

Body short and stout and somewhat depressed. Tegmina short and 
oblong. Division of Sc and R before half-way from base to stigma, their 
bases joined to M only up to less than a quarter of clavus. Forku^ of 
Cu a little more than half-way from base of clavus. Claval veins joining 
margin well before apex ; forking beyond middle. Carina at apex of 
vertex and base of face obscure or missing ; median frontal carina forked 
about middle of face (in this character approaches Aka). Vertex slightly 
wider than long ; widest at base, which is omarginate in a broadly wedge- 
shaped manner; lateral carinae well developed, continuing unbroken on 
to the face. Clypeus with median carina fairly distinct ; lateral carinae 
(raised edges) less so. Antennae fairly long; first segment very short; 
second longer than wide. Prothorax short; hind-margin excavated by a 
right angle ; a median longitudinal carina. Mesonotum with five carinae ; 
distinctly flattened between carinae ; hind-margin forming an equilateral 
triangle. Female with ovipositor short. Hind tibiae spined. 

Malpha muiri n. sp. (Plate 23, figs. 1, 2.) 

S. Length, 4 mm. ; tegmen, 4*3 mm. Olivaceous marked with chocolate- 
brown. Lateral margin of pronotum, sides of mesonotum, part of meta- 
notum, and base of abdomen rich chocolate-brown. Frons widest at 
two-thirds from base, where the sides are strongly raised, basal portion 
pale-greenish, followed by a wide band of shining-piceous, next a band of 
yellowish, along the middle of which the fronto-clypeal suture shows as a 
fine reddish hair-line; apical half of clypeus shining-piceous. Fore and 
middle tibiae with a proximal and a distal ring of brownish ; rest of legs 
pale. Tegmina clouded with yellowish-white ; veins fuscous at intervals 
except on apical half where they are continuously dark. Stigma yeUowish, 
three or four indistinct marks along costa, and another at distal end of 
claval vein. Wings milky, veins black. Genital styles small, apical portion 
of blade narrowed into a small, finger-like process. Aedeagus complex. 
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$. Length, 4 mm.; tegmen, 4*3 mm. Colours and markings more 
obscure. Ovipositor very short and stout but projecting beyond anal 
segment; between them a small wax-sccrcting area. 

One male and one female. Mount Alpha, 3,600ft., Tararua Range; 
on undergrowth of shrubby Setieeio and Olearia in Nothofagus forest 
(J. G. Myers). 

Holotype and allotype : Myers collection. Department of Agriculture. 

I dedicate this, the genotype of an endemic genus, to Mr. F. Muir. 

Malpha iris n. sp. 

9. Length, 4inm. ; tegmen, 4*6 mm. In dorsal view, second joint of 
antennae projecting well beyond eyes. Pale-brownish ; the tegmina folded 
almost horizontally ; glassy-clear with veins fuscous, in parts white. Stigma 
whitish ; apically somewhat thickened and blackish. A black spot at the 
lateral corners of mesonotum. Basal portion of frons whitish; bonlers 
shining yellowish-brown; apical part shining-piceous except to within a 
short distance of clypeus. Median ocellus black (at least there is a black 
dot in this position. 1 am not sure whether it is a functional ocellus). 
Clypeus long and narrow, whitish. There is a distinctly marked line of 
colour from the base of the tegmen on one side to that on the other^ passing 
across face just cephalad of the fronto-dypeal suture: all cephalad of this 
Une, except the basal part of the frons^ is shining-black ; all catidad of the line 
is duUrwhites, most striking demarcation. Ovipositor short and stout. 

One female. York Bay, Wellington ; mixed Nothofagus and rain forest 
(I. H. Myers). I dedicate tliis species to the discoverer, my wife. 

Holotype, female : Myers conectioo, Department of Agriculture. 

Malpha duniana n. sp. (Plate 23, fig. 3.) 

cf. Length, 4 mm. ; tegmen, 4*1 mm. Olivaceous marked with fuscous. 
Abdomen blackish. Frons olivaceous spottcnl with fuscous ; fronto-clypeal 
suture strongly depressed, marked with greenish-white. Mesonotum with 
the two inner keeb somewhat obscure. Bases of wings and of tegmina 
milky-white marked with black, Tegmina hyaline with a fuscous area near 
the base covering more than half of clavus; a brownbh splash including 
the distal portion of stigma and extending obliquely on to the disc ; another 
at apex of hind (inner) margin of tegmen. Veins blackish and white alter- 
nately; extreme tips blackish and thickened. Three or four blackish 
marks along costa. Wings short and broad. Genital styles large and spatu- 
late. Aedoagus complex, resembling that pf M, niuiri. Fore and middle 
legs with a proximal and a distal band of brownish. 

9. Len^, 6 mm. ; tegmen, 6*1 mm. The two imier keeb of mesonotum 
almost obsolete. Abdomen dark. Ovipositor somewhat larger than that of 
AT. muiri and M, iris. 

One male and two females. Dun Mountain, Nelson, 3,000 ft. (R. J. 
TiUyard and A. Philpott). 

Holotype : Myers collection, Department of Agriculture. Allotype : 
Gawthron Institute. 

In the structure of the face and in the shape of the genital styles this 
species approaches Aka more than do the other species of the genus. 

Malpha cockcrofti n. sp. 

$. Length, 4*5 mm. ; tegmen, 5 mm. Uniform reddish - ochraceous, 
deepening on the face, under-parts, and mesonotum to a shining-tawny. 

U* 
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Eyes dark. Erons with strong lateral earinae, the fork of median carina 
very distincit ; fronto-elypeal suture almost straight. Fare coucolorous. 
Mesonotum coucolorous, the inner earinae pale. Tcgmina hyaline sufiEused 
with orange, veins alternately fuM^ous and white. Ovipositor not quite so 
short and stout as in the three preceding species. A large mass of waxy 
material between ovipositor and anal segment. 

One female. Otira, South island ; subalpine (T. (’ockcroft). 

Ilolotype : Myers collection, Dtqiartment of Agriculture. 

1 have much pleasure in naming this species after its discoverer, to 
whom 1 am indebted for much valuable material. 

(ienus 6. Oliartts Stal. 

Type: O. iralken (St.iL). 

This cosmopolitan genus} is sufficiently diffi^rentiatini by the characters 
include] in the foregoing generic key. The five mesonotal carinac are 
usually very strongly marked. Th(‘ male genitalia of the New Zealand 
forms show ])(*culiar battle-ax(*-shap(*d genital styles and a ciomplex acdcagus 
with some of the sharp processes projcH-iing almost directly caudad instead 
of being recurved. 

Oliarus oppositus (Walker). (Plate 23, figs. 1-7.) 

Cixiiis oppoaitus Walker, List Homopt. Insects in Brit. Mus. SuppL^ 
p. 345 46, 1850. 

Oliarus oppositus (Walker) Buchanan Whiti*, Erit. Mo. Mag., vol. 15, 
p. 217, 1879. Hutton, Tram. N.Z. Inst., vol., 30, p. 186, 1898; 
Index Faunae Nov. Zeal., p. 225, 1904. Kirkaldy, Trans. N.Z. 
Inst., vol. 41, p. 29, 1909. 

Gixius tnatgimlis Walker, ibvd., HuppL, p. 82, 1909. 

Oliarus marginalis (Walker) Buchanan White, Ent. Mo. Mag., vol. 15, 
p. 216, 1879. Hutton, Ttam. N.Z. Imt.. vol. 30, p. 186, 1898; 
hifhr Faunae Noe. Zeal., p. 225, 1904. Kirkaldy, Trans. N.Z. 
Inst,, vol. 41, p. 29, 1909. Hudson, Trans. N.Z. Inst., vol. 54, 
p. 343, 1923. 

J. Lengtih, 3*5nini.; legmen, 4*7 mm. Jet-black, with parts of eyes, 
the (Hlges of pronotum, of tegiilae, and of verte.x, c.arinae of face, proximal 
half of labium, joints of legs, and a very narrow edging to abdominal 
segments tawny, (^arinae of mesonotum black and concolorous with disc*. 
Tegmina hyaline faintly suffused with greyish-yellow. Veins yellowish ; 
black at tipR ; ajiical cross- veins black. Macrotrichia black and conspicuous. 
Stigma wUtish, edged behind and distally with blackish. Qenital styles 
with a conspicuous notch in th<‘ stem ; apical portion halberd-shapcHl. 
Aedeagus very complex. 

V. Lsmgth, 3*5 mm. ; tegmen, 4*7 mm. Ovipositor extremely short. 
A large mass of waxy material between it and anal segment. Possibly the 
average sise of the female is slightly larger than that of the male. My 
largest specimen is a female, and my smallest a male. 

Redescribed from thirty-five males arnl fifty-four females. * Widespread 
over both Islands, and to an elevation of at least 4,500 ft. [Tararua Range 
(J. G. Myers) J. This species frequents grass and ground herbage. The size 
is variable, and Walker’s marginalis was apparently described from rather 
larger specimens. My smallest specimen is only 2*9 mm. in length. 

Dr. R. J. TiUyaid collected a small form on Stephen Island and the 
Trio Islands in Cook Strait. This is consistently smaller than the mainland 
form, but I can find no other differences. 
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Fin. 1. — Maffihtt nntut ii. rt sp. : rifflif topnicri. . . . p 

Fm.. 2 . — Mnlpha mum n. ftoii. rt sp. ; nialo iHtrrdl view. 

Fid. 2. — Mnlpha fhniiana ii. sp. : male ironitalin, lateral view. 

Fids. 1, fi. OharuH (Walker) ; male j;enitalia, lateral view, two typieal 

specimen^, ,irom Aramoho uml WhauKnni iespectivel\ 

Fro. (>.- Olinnts opjumtu'i (Walker) : male genitalia, lateral vi«»\\ ; Stephen Tslaiul 
spcM'imens. 

Fid. 7. — ()hani*t (W'alker : male irpiiitalia, lateral view ; Arthur’s Pa<»j- 

sficcimen. 


p, 3£4.] 



Lir. />. Jicidt 

Kiijs. I, 2.- OliitniM (iilc'\n.'<ttni ii. sp. : niaie genitalia ; virv^s (mo sperimens. In fig. 1 
one giMiital style has lH»en broken oft. 

Kio. \l--TiriUn •'hirhian n. gen. et sp. : left teginen. (Drav^ing, .1. ({. M.) 

Kkj. 4.— l/vi finitima (Walker); right teginen. 

Fm:. /). — Aht finlfiuin (Walker); male genitalia, lateral view. 
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There is a very dark form at Arthur’s Pass (subalpime to alpine) in 
which the veins and stigma are almost entirely black. I can detect no 
differences in structure. This form was renreil from nymphs beneath stones. 

Oliarus atkinsoni n. sp. (Plate 21, figs, i, 2.) 

Length, 5 mm.; tegmen, 6*3 mm. (lose Iaj the preceding species, 
but differing in its very much greater size and in the following particulars : 
Whole body diLited with ])ruino8e material so that to the naked eye it 
appears greyish. Tegrnina colourless but cloiidcHl with whitish. Maero- 
trichia inconspicuous. Stigma white proximally, black distally. (lenitidia 
differing as shown in the illustration (Plate 21, figs. 1, 2). The stem of the 
genitalia'Styh^s is mor<‘ d<M‘ply notchtsl and tin* blarle larger in proportion. 

Length, 5*8 mm. ; t<*gmen, 7*5 miii. A mass of llocculent, fibrous, 
waxy material, often as large as abdonnui, projecting a considerable way 
behind anal segment and ovipositor, which latter resembles that of the 
preccnling species. 

Described from fourteen males and twenty-six females. Waikauae (E. H. 
Atkinson) ; Wellington (J. G. Myers). In considerable numbers on the 
under-sides of the leaves of New Zealand flax (Phormium tenax). 

This large and sluggish species has gone a step further than Oliarus 
oppositus in its preference for ground herbage as distinct from bushes, and 
is found only in flax-awamps, apparently attached to the flax itself, where 
it mav be found sitting singly or in ropnh on the shaded side of the leaf. 

It is with much pleasure that I dedicate this species to the disc'overer 
Mr. K. H. Atkinson. 


Genus 7. Tikitkana nov. 

Typo : T. darkei n. sp. 

Tegrnina comparatively narrow, parallel-sided, rounded at apex. Margins 
with distinct border all round, widening out at stigma. 8c and K joined to 
about half length of tegmen ; their bases joined to M for only a very short 
di8tan(*e from base. Forking of ('u just basad of separation of Sc, and R. 
riaval vein joining margin before apex, forking rather distad of half length 
of clavus. 

Longitudinal carina of vertex V(*ry short, not forked ; mediun frontal 
Carina nor forked. Hind-margin of vertex very broadly and roundly 
einarginate. Second joint of antemnae m*arly twice as long as thick. Base 
of face about half width of apex. Pronotun i very short, with median 
longitudinal keel. Mesonotum long and narrow, tricarinate, somewhat 
flatten»‘d between carinac* ; liind-niargin forming acute angle. Posterior 
tibiae unarmed. Ovipositor rather short and stout. Floeculent waxy 
material secreted caudally. 

Tiriteana clarkei n. sp. (Plate 24, fig. 3.) 

V. Length, 3*8 mm. ; tegmen, 4*9 mm. Dark chocolate-brown : vertex 
and pronotum paler. Frons whlest at about two-thirds from base, where 
the sides arc strongly elevated ; shining dark- brown. Clypeus whitish. 
Under-surf acft and legs whitish, except abdomen, claws, and distal coronets 
of tibiae, which are all dark. Antennae long and dead-black. Eyes dark. 
Pronotum posteriorly broadly angularly emarginate. Mesonotal carinae 
narrow but very distinct. Tegrnina hyaline suffused intermittently with 
yellowish. A smoky cloud extending from apex of fore-border to apex of 
clavus obliquely ; clavus mostly yellowish ; a fuscous cloud at base of 
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coriuin. Veins brownish ; inaerotriohia darker. Wings hyaline, smoky ; 
veins fuscous. Ovipositor stout. Flocculent material in form of long silky 
hbroB. 

Two females. Mamaku (C. E. Clarke) ; Tiritea, Palmerston North 
(R. J. Tillyard). Dr. Tillyard’s specimen was taken in undergrowth of rain 
foreat. 

I have much pleasure in dedicating this, the type of a curious endemic 
genus, to its discoverer, Mr. C. E. (Sarke, to whom I am already indebted 
for much interesting material. 


Genus 8. Aka Buchanan White. 

Type : A. finitima (Walker). 

This very distinct genus is sufficiently differentiated by the characters 
given in the generic key. The tegmina are short and curved to fit the 
body. The hind legs are extremely long. The male genitalia of the 
genotype are described below. 

Aka finitima AValker. (Plate 24, figs. 4, 5.) 

Cixiua jinUimuH Walker, List Homopt. Insects in BrU, Mw. SuppL, 
p. 81, 1858. 

Aka finitima (Walker) : Buchanan White, Bnit, Mo. Mag,, vol. 15, 
p. 216, 1879. Hutton, Tram. N.Z. Inst., vol. 30, p. 186, 1898 ; 
Index Faunae Nov. Zeal., p. 225, 1904. Kirkaldy, Trans. N.Z, 
Inst., vol. 41, p. 29, 1909. 

<S. Length, 4 mii?. ; tegmen, 3*6 mm. Pale-brownish, heavily spotted 
and blotched with fuscous; a forked median longitudinal carina on vertex. 
Side keels and one median longitudinal keel on pronotum. Mesonotum with 
three strongly-marked carinae and indications of two more ; finely trans- 
versely striate ; outermost carinae bow-shaped, their concavity towards the 
centre. Tegmina hyaline ; veins fuscous and whitish in alternate stretches ; 
six fuscous spots on fore-border; a paler brownish clouded area at base, 
on centre of disc, and near apex; a distinct fuscous spot just beyond 
apex of clavus — in some specimens this fuscous spot is enlarg^ to form a 
great dark splash across apex of te.gmen. Wings hyaline; veins almost 
colourless. Abdomen almost black. Genitalia fuscous. Genital styles 
straight-stalked, large-bladed, spatulate. Aedoagus complex, stout; three 
much-curved hooks at base of membranous appendage. 

9 . Length, 5 mm. ; tegmen, 4*3 mm. Ovipositor large and sabre-shapod, 
extending well beyond abdomen. Anal segment small. No pruinosity. 

Uedescribod from thirty-four males and twenty-nine females. Frequents 
lowland rain-forest, but is particularly numerous in subalpine scrub from 
3,600 ft. to 4,0(X) ft. Tararua Range (J. G. Myers). The tegminal pattern 
is extremely variable. In July a freshly-emerged adult was found in leaf- 
mould, showing that the nymphal stadia are probably passed in a cryptosoio 
habitat. 

Wellington district (G. V. Hudson, T. Cockcroft, J. G. Myers) ; Tararua 
Range (J. G. Myers) ; Canterbury (Hutton) : Leith, Dunedin (W. G. 
Howes). 

Mr. G. V. Hudson has given me a large handsomely marked female 
with the following dimensions : length, 6*3 mm. ; tegmen, 6*9 mm. This is 
^gantic; but intermediates are not lacking, and 1 am loth to separate 
it specifically until males are discovered and dissected. 
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The Leaf-mining Insects of New Zealand : Part 4 — Gharixena 
iridoxa Meyr., Apatetria melanombra Meyr., Philocryptica poly- 
podii Watt (Lepidoptera). 


By MoRRia N. Watt, F.B.S. 

[Rfxid before the Wanganui Philowjukical Society^ 28ih October, 1021 ; receiited by the 
Editor, 81st December, 1922 ; issued separately, 8th J uly, 1924.] 


Plates 25~3l. 

(24.) Charixena iridoxa Meyr. (The Astelia - moth). (Plates 26, 26, and 

Plate 31, figs. 1-3.) 

PhilpoUia iridoxa Meyr., Tram. N.Z. Imt., vol. 48, p. 417, 1916. 

Genus Charixena Meyr., Trans. N.Z. Imt., vol. 63, p. 336, 1921. 

This, one of the most beautiful and striking of the endemic moths, has 
an (extremely interesting life>history, and amongst leaf-mining insects its 
mine is the largest, the most conspicuous, and most interesting of all. Owing 
to its being subalpino I have had no opportunity for a continuous study of 
its habits, the present papr being the result of some five or six short visits 
to Mounts Egmont and Kuaphu, spread over the same number of years. 
Although the following notes are therefore far from complete, their publica- 
tion may be a useful guide to any one wishing to study this moth in its 
native habitat. Although the mine and the larval and pupal forms were 
long known, it was not until recently that the imago was successfully reared 
and the identity of the insect established. 

The curious large zigzag tracks on the leaves of the Astelia first attracted 
my attention in 1914, but it was not till Christmas, 1918, that I was aMe 
to give them further attention in the same locality. Mount Egmont. The 
zigzag markings on the leaves widened as they descended, and eventually 
disappared into the heart of the plant ; and on digging up a plant and 
separating the leaves around the bulb a white spindle-shaped dipterous-like 
larva was discovered. A number of larvae were found, but, my holiday 
coming to an end, my observations had to be left at this stage. Again 
in February, 1920, I succeeded in finding several of the curious cocoons 
containing pupae, which I later took home to Wanganui, and managed 
to keep them alive for several months, until I tried forcing them by means 
of gentle artificial warmth, when all dried up and died. 

In January, ^1922, on Mount Ruaphu, some thirty or forty plants 
containing the immature stages of the insect were secured, taken to 
Wanganui, and replanted. Having to go to Dunedin in March, 1 dug up 
some of the plants and took them with me, carefully ptting th(»m. In June 
I returned to Wanganui on a short visit, and before leaving Dunedin handed 
the plants to the care of Mr. C. E. Clarke, and took several more plants down 
when 1 returned. The plants all stood this repated digging up and 
replanting. One day in early August, considering it time to place a cover 
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over the plants, I ojK*iit‘d one of the cocoons, and what I found made me 
hastily open the rest : the worst had happened — all had recently emerged 
and flown. Less than an hour later 1 visited Mr. Clarke, and on our 
inspecting the ]>lants I had given him, there, resting on one of the leaves 
just above its cocoon, \\as a splendid specimen of 0. iridoxa. The other 
three in Mr. Clark(‘'s care emerged during the next few days. What was 
consi(h»red to be a rare moth proves to bi» plentiful and wid<‘spread, its 
emergence in the very early s])ring being the secr(‘t of its supposed scarcity, 
since almost all alpine collecting in New Zi^aland has been done in miil- 
su miner. 

The Iniago, 

A most beautiful moth, metallic purple-bronze with jiale lemon-yellow 
markings. 

Mey rick's OrUjinal Description,— Trans, N,Z, Inst., vol. *18, p. 417, 
191fl. 

Distribution, 

First taken on Mount Ihirns, Hunter Mountains, 3,25<)ft., on 29th 
Decemlx'r, 1914, by Mr. Phil])ott. 1 think the imago was not again seen 
till Mr. Clarke and myself reared it as noted abovi* The moth is, however, 
a common one, its mines being very numerous on Mounts Egmont and 
Ruapehu ; Mr. Clarke has found thmii plentiful on many of the mountains 
of Otago ; Mr. Philfiott reconls them as common on the Mount Arthur 
trac'k at 4,0(X) ft. ; and Mr. Fenwick has sent me specimens and records them 
numerous on the Milford track. 


Food-plant, 

Astelia motUana (al])ine bush-flax). 

The (hmm and Eyfj-layinq, 

Nothing known. 

The Larva, (Plate 26, tig. 1.) 

A full-grown larva is 21mm. or more in length, cylindrical, spindlo- 
shajied its greatest diameter about 3 mm. at the third abdominal segment, 
thence much attenuated towards either end. To the naked eye it is 
apparently without legs, these being very small, and it is very sluggish 
in its movoinents when exposed. The segments are shallowly incised, 
exGe|>ting the seventh and eighth abdominals. Spiracles small, brown, 
circular. Head small, flattened, light brown. General body-colour trans- 
parent shiny white. Tubercles and setae minute and very inconspicuous. 
Owing to the want of material of known age, no sctal charts and head- 
structure are given at present. The larva throughout its whole life mines 
within the bulb of the plant below the ground-surface. The duration of 
the larval existence, the number of moults and their respective periods, 
are unknown, though from the length of the mines and age of the leaves 
containing them one may conclude that the larval stage occupies two, if 
not more, seasons. 

The Mme, (Plate 25.) 

Commencing in the region of the tip of the leaf, the gallery, at first 
about Jmm. in width, gradually assumes its markedly zigzag character, 
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Plati 26. 



Kin. 1.— Full-urcmii larva of indoxa evpOMecl, jiiHt prior to laat moult 
bofort* constructing cocoon. ^ Enlarged about If; the dotted 
line indicates the track of the larva.) 

Flo. 2. — ( 'ocooii nf ( '. tridoxa, (S)jghtly enlarged, shoiiinK transvei’se line.) 




Fio. J.— Leaves of one ^ith the up]jor eutieir in purl reino\o<l to 

(liik'loHe the cocoon of 1*. iMttyfHHln ^ Hhowini; «lchiMoiicp. ( \l)out nutiual 
Mizo.) 

2. Mine of mtlanombra in leaf of ; photo hy cliiott contact with 

negative and transmitted light, x •=* ]K)sition of hrnt moult ; ' • posi- 
tion of aecond moult : the third arrow ]Miiiit*i to the iSM'oon. (About 

natural aizo.) 

Fio. 3. — ^Trap-door of cocoon of .1. mdawmbm in a f'ehnisia leaf. ( '' about 111.) 

Fio, 4. The name, with i>ortion of the cntiele of the leaf and roof of cocoon removed, 
showing larva and cocoon. Not© the fra«s attached to the sides of the 
eoooon. (X aliout 10.) 
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proceediiijr downwards between the midrib and the outer margin of the 
leaf ; it never crosses the former barrier. As the mine descends, the angles 
of the zigzag increase in size. All mining is carruni on m the bulb of the 
plant at or just below the surface of the ground and as the leaves grow 
the gallery is stretched and elongat(‘d, and mostly loses resemblance to a 
typical mine, since the extremely tluii outi^r cuticle is torn and in most 
places lost, excepting in the most recent portion of the gallery. The 
zigzag formation of the mine is luTessitated by the situation of the larva 
in tin* bulb, and its extent is dependent on tlie rate of leaf-growth : during 
fast growth the successive angles will be large, while slow growth will cause 
the transverse portions of the gallery to be almost jiarallel to one another. 
Occasionally one will find a length of mine fairly straiglit for an inch or 
so, parallel to the long axis of the leaf and most usually close against the 
midrib ; the reason for this may be found on careful search of this 
portion of the gallery a cast skin adhering to the wall shows that a moult 
has taken place here, and while the larva was laying up for the purpose 
the leaf gr(‘W sufficiently to allow it later to mine normally parallel to 
the long axis till again arrested in the bulb and forced once more to 
zigzag. 

Frequently in old leaves the mines may be found to terminate abruptly, 
or several inches may be missing ; examination of the plant will reveal 
the continuation of the mine, or the missing portion, on some other leaf, 
and further examination will show that both leaves, at the time of the 
change, had been in close apposition to one another in the bulb, the 
larva having mined from one into the other, and perhaps later back 
again. One may find not a mine, but oidy a very faint and sliglit impression 
of one, on the surface of an otherwise sound leaf ; this is due to th(* pressure 
caused by the larva mining in the leaf next against it while in the bulb. 
Never more than one larva will be found to be mining in out* half of a 
leaf, but both halves of the same leaf may be mined by separate larvae. 
Tn such c*ases there is, as one would expect, a direct parallelism in the 
4'ourse of the mines. Occasionally very short bliml branches or ends may 
be found at the angles of the mine, the midrib or outer edge of thf* leajF, 
however, preventing farther progress in that direction. 

The mine is usually on the under-side of the leaf, and is tlnTc very 
conspicuous; when appearing on the upper surface it is, as a rule, not so 
marked. The colour varies, with age, from green to dark brown. Frass 
IS almost negligible ; it is deposited in a fluid or semifluid state at intervals 
in small amounts, and k‘nds to stain the le.af-substancc brownish. 

In the next to last larval stadium the larva, practically mature, ceases 
mining (the gallery is now some 3 4 mm. wide), and, leaving the gallery, 
forces its way, no longer downwards, but straight up for about l.J 2jn., 
till just below where the two contiguous leaves begin to separate*; here, 
lying with the head uppermost and parallel to the axis of the* leaf, it 
rests awhile ; its body becomes much distended with clear flmd, and 
within it can be seen the next stadium larva about two-tlurds the length 
of the old distended skin. When ready it biks a hole in the side of the 
old skin and emerges from it, the cast skin being flattened against the 
surface of the leaf, to which it may adhere for many months The larva 
is now in its final stadium, the whole of which is occupied in the prepara- 
tion of the cocoon, and lasts eight to fourteen days. Total length of 
the mine, possibly 3-4 ft. 
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The Cocoon. (Plate 26, fig. 2.) 

This is constructed in rather a peculiar way. The larva, having 
moulted as above between two applied leaves, makes a transverse cut of 
about 3- 4 nmi. in the outer (under) cuticle of the inner leaf, and, working 
upwards, insinuates itself under the cuticle: then, turning, it repeats 
the performance downwards, forming a shallow somewhat elliptical-shaped 
cavity between the cuticle and remainder of the leaf. The transverse 
cut extending across its middle is now repaired with silk on the inside, 
and in the completed cocoon is difficult to find. The thin outer cuticle 
receives a liberal strengthening of silk on the inside, but the remainder 
of the cocoon-cavity receives little or none. As the leaf grows in length 
it carries the cocoon up with it, and in a few months it is some little 
distance above the ground, and so offers no difficulty to the emerging ‘imago. 
The expObi*d cocoon is by no means conspicuous ; externally, it is usually 
covered by the larval skin cast prior to the last stadium. It is shallow, 
elliptical, its ends somewhat pointed and depressed into the leaf ; its long 
axis is jiarallcl to that of the leaf ; average size about 15 mm. by 3 mm. 
Owing to pressure by the larva while the leaves are still closely applied 
to one another, the leaf on the outside of the cocoon receives a hollow 
depression. The pupal stage lasts six to seven months, from February 
till mid-August. 

The Pupa. (Plate 31, figs. 1-3.) 

The pupa lies in the cocoon in an upright position, its ventral surface 
innermost. (Colour at first pale creamy white, becoming later light brown, 
darker on dorsum, to black with pale markmgs on wings prior to emergence. 
It is somewhat comjuessed dorso-ventrally, the ventral surface being more 
or less keeled or j^roininent along the mid-line, so that a transverse section 
about the fourth abdominal segment would be broadly triangular in shape. 
The shape of the pupa is frequently influenceil and even slightly deformed 
by external pressure caused while the cocoon is still in the bulb. 

Male. The head as seen in profile from before or behind is square- 
shaped, due to the lateral prominence of the basis of the antennae ; viewed 
from the side it is bluntly rounded. Ventral view : Front broad, roughened ; 
fronto-clypcal suture represented by a shallow transverse depression ; 
labrum small, on either side of it a small rounded area possibly representing 
the mandible ; eyes relatively large, soon become dark brown to black, 
the eye-cap. that portion of the antenna covering the hinder part of the 
eye, rather prominent and roughened with small transverse rugae ; labial 
palpi ill-developed, short, constricted at slightly bulbous caudad, only 
about two-thirds the length of maxillae ; maxillae short and broad, do not 
quite reach antennae laterad, they meet in the mid-line below labial palpi ; 
coxae have a narrow origin above between maxilla and antenna and first 
leg, otherwise about onc-fourth as broad as long ; the first legs meet in mid- 
lino for their lower third ; the second legs together with antennae extend 
to about mid-point of pupa ; appearing from beneath the former are the 
third legs, more or less covered latcrad, especially above, by a portion of 
hindwings, which here appear from beneath anterior margins of forewings ; 
all three structures terminate about the level of junction of segments 4 
and 5. Dorsal view : The vertex is narrow^ in its mid-third, being some- 
what expanded laterad against antennae; the front is broad and head 
devoid of cutting-plate or other specialized structure of like nature ; the 
prothorax is much expanded against antennae, but in its mid-third is very 
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narrow ; mcRothorax is prominent and large ; metathorax about half as 
long as mesothorax, all three thoracic segments and vertex )K)S8es8 a median 
longitudinal sutural line ; the hindwings pass beneath forewings to about 
level of spiracle on third abdominal segment. Abdominal segments of 
about equal length from 1 to 7 inclusive, 4 and 5 being if anything slightly 
larger, in width they become successively smaller from 5 to 10, this latter 
being small and bluntly rounded ; on dorsum of each s«^gment 2~8 inclusive 
are two pairs of shallow depressions ; there are no tubercles or setat*, no 
tubercular scars, spines, or cremaster ; there is a})parcntly no movement. 
The spiracles on segments 2-8 inclusive are small, circular, dark brown, 
and are conspicuously situatcid on large flattened 8lightly-raise.d eminences. 
The genital aperture is prominent ventrad between 9 and 10. The entire 
body is slightly roughenetl with fine transverse rugae, these being some- 
what coarser on the thoracic segments and appendages. 


\VEUAUE MeA.sURKMENT8 OF PCPA. 
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• • 

• • 


Dehiscemc. 

This takes place within the cocoon, the pupa not being extruded. The 
moth forces its way through the upper end, the outer covering of the cocoon 
here being only lightly bound around its edge. In the pupa splitting takes 
place transversely along the epicranial suture, and vertically downwards 
on either side beliiiid anteiiiiae from epicranial suture above for a short 
distance between antenna ventrad, and vertex, prothorax, and a small 
portion of fore wing dorsad. There appears to be no further splitting, and 
there is no detachment of any of appendages. 


(25.) Apatetris melanombra Meyr. (The Akeake - moth). (Plate 27, 
figs. 2 4 ; Plate 29, figs. 1-8 ; Plate 30, figs. 1-4.) 

Apatetris metanombra Meyr., Trans, N,Z. Inst,, vol. 64, p. 166, 1923. 
Epiphthora melanombra Meyr., Trans, N,Z. Inst, vol. 47, p. 206, 
1916 ; vol. 20, p. 77, 1888 : Fereday, Trans, N,Z, Inst,, vol. 30, 
p. 363, 1898: Hutton, Index Faunae Novae Zealandiae, p. 118. 
Odechia sparsa Philp., Trans, N,Z, Inst,, vol. 50, p. 128, 1918. 

The Imago. (Plate 29, fig. 1.) 

Meyrick^s Original Description. See Trans, N,Z. Inst., vol. 20, p. 77, 
1888. 

Type in Mr. Meyrick’s collection. 
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A much paler form occurs in Dunedin ; it was deflcribcd by Mr. Philpott 
as Gelechia sparsa, poor S|)ccimen8 accounting for the mistake in the genus. 
I have been able to observe and rear a long series of both forms ; the pale 
variety does not appear to occur in the North Island, whereas in Dunedin 
both forms have been rearc'd from the same food-plants, the lighter variety 
being by far the commoner. Mr. JMiilpott's description appears in Trn»s. 
N.Z. Jnst.j vol. .*i0, ]). 128, 1918. 

To his description may be adch'd that the costal half of the fore wing is 
far njore densely irrorated with brown than the dorsal half. The size of 
the moth varies considerably according to the amount of food available. 
Examining all the stages and characteristics in the life-history of these 
two forms, I <‘ould find no points of ditTt*rence whatever, and conclude that 
the pale form is only a southern variation of the dark species. T uiuh'r- 
stand Jlr. Meyrick has come to the same coticlusion without any reference 
to the early stages. 


Disirihuliou. 

The first specimens discovered were reared at ( 'hrist church in November 
(1880 f), by Mr. li. W. Fenulay, from mines in Olmna avicettniaefolia, 
and were reported common. The moth apjiears to be well distributed 
through Nc'W Zealand, having been found on Mount Egmont at 3,3(K)ft. 
(North House), common, 20th December, 1917 ; Wanganui, common, larvae 
and jiupae in September ; Wellington, common, larvae in June and Octo- 
ber, many pupae in December, the iniagos emerging early in .January ; 
(lovernor’s Day, exceedingly common; Dunedin, so common as to have 
become almost a pest in some localities. There are probably two, if not 
three, generations; larvae, pupae, and imagines may be iound through- 
out the summer months, though tin* best time to collect mines for rearing 
purposes is towards the end of November. 


Fmd’jAants, 

Olearia furfurMra, (), Traversit (akeake), O. arhorescens, 0, divavicata, 
(), macrodotUa, O, (^olensoi (tupare), 0. avtcenniarfoha, 0. hwunosa, 
O, Cunmnghamn (akeake, heketara), verbamfolin (mountain- 

daisy), Celmisia Dallii. 

« 

The Ovum, 

Class, flat. C‘olour pale yellow, empty shells grey. Shape, as seen from 
above, slightly elongated oval, sides slightly flattened, micropylar end 
slightly flattemHl and wider than its nadir, whicli is bluntly rounded. 
Scidpture, none. Shell roughened, shiny, very strong. After the larva 
is hatclied the empty shell becomes filled with frass-granules, and may 
remain attached to the loaf for many weeks. 

Average dimensions: Length, 0’4()mm. ; greatest width, 0-24 mm. ; 
greatest height, 0*22 mm. 


Eggs laid singly and firmly attached to upper surface of leaf, generally 
in close proximity to midrib or one of the coarser veins. Ova relatively 
large and easily found by the naked eye. Numbers of ova may be found 
on some leaves, but are presumably not all deposited by the one parent ; 
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later this will result in serious overcrowding^ and the last larvae to hatch 
will not reach maturity. On liatchin^^, the larva burrows directly through 
the shell into the leaf-substance, the em]>ty shell becoming filled with frass 
and firmly retaining its j)Osition. 


The Mhw, (Plate 27, fig. 2; Plate 29, fig. 2.) 

The chief characteristics of the mine are : Firstly, the preliminary 6 or 7 
niilli metres of the gallery are closely convoluted, vermiform, or spirally 
wound round the point of entrance; secondly, a narrow galli*ry of 2 in. to 
3 in. length ; thirdly, an irregular expanded blotch of varying size, usually 
about I square inch in area. Hatching is revealed by the dark discoloration 
of the leaf-substance under the ovum. The mine throughout its length is 
close beneath the upper cuticle of the leaf, and is very conspicuous ; there is 
very little sign of it on the under-siirfaee. In the second })art of the mine 
the gallery increases evenly in width ; its borders are more or less even, 
depending chiefly, however, on the nature of the leaf, as also does the general 
course of the mine. In the North Island akeake [O. Cunninghamii) the 
coarse network of veins causes the direction of the gallery to become 
tortuous, and tlie margins very irregular, whereas in Celmisia verhasciffAia, 
with its almost parallel veins, the gallery is in almost all cases comparatively 
straight, occasionally looped back upon itself either on the same or the other 
side of the rib that it is following ; here, too, the margins of the gallery are 
uniform and even. Then* is rarely any tendency to tin* formation of blind 
branches. The midrib, except in its terminal part, forms an effectual 
barrier to the young larva. In its terminal part the mine expands into an 
irregularly shaped blotch. Where several larvae are mining in the same 
loaf their mines do not tend to cross one another or coalesce unless or until 
the available leaf-substances become scarce ; in such cases one may find 
several larvae working in a common blotch ))roduced by the coalescence of 
the several galleries. The cuticle over the mine when fresh is sufficiently 
transparent for the grey frass to be seen within the mine, but it rapidly diet* 
and dries, becoming dark brown and very conspicuous, the more so since the 
leAf-substance in close proximity to the galh^ry becomes at first paler in 
colour ; later all the leaf-substance that has been cut off from its direct sap- 
supply by the mine flies ami becomes almost indistinguishable from thi* 
mine itself, exaggerating the size of the mine. Minf»d leaves usually die and 
fall shortly after the emergence of the imagines. Frass is finely granular, 
and more or leas fills the gallery. 


Habits of the Larva, 

The first moult takes place where the first part of the gallery joins the 
second —that is to say, after the first moult the larva mines n a more set 
direction. The duration of the first stadium is subject to much variation 
owing to climatic conditions, and may be any time from a fortnight or 
even loss in summer to several months in winter. The second moult 
occurs about 25-30 mm. beyond the first ; the increase in the width of 
the gallery becomes more marked from tliis point on. The position of 
the moult is generally disclosed by a short diverticulum on the lateral 
margin of the gallery, within which will be found the cast larval head- 
piece. It is the obstruction by the cast headpiece that causes the larva 
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to mine to one side of it. Duration of the second stadium, about three 
weeks. The positions of the moults can easily be found in old mines by 
removing the leaf-cuticle under a dissecting microscope and searching for 
the easily-found cast head-capsules. The larva ceases feeding for two or 
three days prior to each moult. The third and final moult takes place 
within the cocoon at the time of pupation. Duration of third stadium, 
about four weeks. The transition from galh^y to blotch in the third 
stadium is quite gradual, not abrupt, the blotch being only the expanded 
terminal part of the gallery. This is best seen in mines in the loaves of 
the Cdmisia, for in Olearia the coarse network of veins causes the blotch 
to be composed of incorporated portions of the earlier gallery. 

Average length of larva at end of first stadium, 3 mm.; at end of 
second st^um, 5 mm.; when fully grown, 8inm. The final act of the 
larva is to construct the cocoon within the blotch. Larvae appear to 
hibernate during their first instar, or else within the cocoon before 
pupating. Larvae are most plentiful in January, August, and November. 

The Ijarva, (Plato 29, figs. 3-8.) 

Full-grown, 8-12 mm. (cylindrical, slightly flattened dorso-ventrally, 
greatest transverse diameter at prothorax, abdominal segments gradually 
tapering caudad. Head retractile, very dark grey to black. Prothorax 
possesses a black dorsal shield only lightly chitinized along mid-line ; it 
also possesses a pair of small black ventral plates. Abdominal segm(5nts 
full and rounded, last segment possessing four small black areas around 
venter. True legs and prol<*gs absent and replaced by fleshy protrusible 
swellings at dorso-lateral and vontro-Iateral margins of all thoracic seg- 
ments and abdominul segments 1 to 7 inclusive ; on thoracic segments 
the ventral swellings possess each a small incomplete chitinous ring within 
which are situated three minute setae. Colour grey with darker mid- 
dorsal stripe ; before pupating the larva becomes much lighter in colour ; 
in all stages the ground-colour is darker on dorsal and ventral surfaces. 
Spiracles small, circular, inconspicuous. Skin covered with minute thickened 
chitinous plates, these arc largest on dorsal and ventral stirfaces, and are 
absent over apices of segmejital protuberances ; on dorsum of each seg- 
ment the skin between theiie plates is more chitinized than elsewhere, 
apparently in minute ridges radiating out from the plates ; this extra 
thickening occupies a definite saddle-shaped area on dorsum directly 
between protuberances, behind which there is a narrow extension down- 
wards. ^tae microscopic. 

The head-capsule and its structure are shown in the figures ; all are 
camcra-lucida sketches. 

The chaototaxy is very difficult to determine, owing to the minuteness 
of the setae ; in the figure these arc greatly exaggerated. Alpha is placed 
below beta in prothorax, but in all other segments beta appears to have 
been pushed directly ventrad to alpha by the fleshy protrusion before 
mentioned ; epsilon is above rho on the prothorax, mesothorax, and 
metathorax, below it but still above the spiracle in the abdominal seg- 
ments, absent in 9 ; eta is closely associated with kappa on all segments 
excepting 9 ; nu is placed at a distance from pi in the thoracic segments 
pi is. normal ; tau is a minute seta in front of the leg-swelling on the 
thoracic segments and abdominals 1-7 ; sigma is normal ; there are a 
number of minute subsidiary setae as shown in the figure, but the 
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importance of these cannot be estimated till other species of this and 
closely allied genera have been observed. 

The Cocoon. (Plate 27, figs. 3, 4.) 

An oval structure of white silk constructed within blotch-mine. It is 
attached to both roof and floor of mine, over w'hich surfaces the silk is 
not so thickly deposited as elsewhere. Circumference is usually thickly 
covered with frass-granules. Average length, 7 mm. ; width, 3 mm. The 
final act of the larva prior to pupating is to prepare a small circular 
trap-door for the time of emergence ; this is generally in floor of cocoon, 
but may sometimes be in roof towards anterior end ; occasionally there 
are two trap-doors, one at either end. The trap-door is kept shut by 
several strands of silk, its average diameter being 1*5 mm. C^onstruction 
of the cocoon occupies three to four days. 

The Pupa. (Plate 30, figs. 1-4.) 

Cylindrical in sha)X', slightly flattened laterad, extremities bluntly 
rounded. Head possesses no specialized structures and is devoid of 
sculpture ; labrum well up between eyes ; mandibular areas small ; 
maxillary palpi apparently absent ; labial palpi either not shown or 
only a minute portion to be seen directly caudad to labrum in a slight 
V between maxillae ; maxillae broad above, but much constricted in 
caudal half, extending as far as mid-point of pupa slightly beyond first 
legs ; have a slight transverse wrinkling ; antennae narrow, meet in 
mid-line at about their middle and extend to about lower level of seventh 
abdominal segment in female, and as long as fon^wings in male ; show no 
distinct segmentation. First legs occupy all space between antenna and 
maxillae below eye and extend not quite so far caudad as maxillae, slight 
transverse wrinkling ; second legs occupy short intt*rval between antennae 
and first legs, they do not extend so far caudad as the latter ; slight 
transverse wrinkling ; forevrings firmly soldered down to ventral wall and 
occupy about half vtmtral aspect of pupa, they meet in mid-line btdow^ 
antennae and extend as far as lower extremity of eighth segment in h*male 
and caudal extremity of pupa in male, are sculptured with rather coarse 
transverse rugae ; third legs not seen ; only a very short strip of hind- 
wings to be seen dorso-laterally as far as second segment. Prothorax 
somewhat expanded against antennae but practically lost in mid-third ; 
it bears two pairs of short setae - one dorsal, one lateral. Mesothorax 
forms a prominent hump in dorsal profile, possesses a slight medio-dorsal 
ridge, and is sculptured with fine transverse rugae ; possesses four minute 
setae on either side. Metathorax small, it also has four minute setae on 
either side of caudal extension of mesothorax. Pupal skin covered with 
minute thickenings of cuticle as in larva. Abdominal segments 2 K) 88 C 88 
minute setae, segments 4-8 inclusive having one dorsal to spiracle on 
either side and two closely approximated and ventral close against dorsal 
wing-margin ; segments 1, 2, and 3 all iwssess dorsal setae, but wing 
covers ventral pair except in 3 where one of the setae is free ; 9 and 10 
possess no setae. On dorsum of all abdominal segments excepting last 
two is slight transverse ridge caudad. Apparently no movement once 
pupal skin has hardened. Spiracles small, circular, dark brown, slightly 
eTevated, those of segment 1 overlaid by the dorsal wing-margins. No 
cremaster. Colour of pupa golden brown. Average duration of pupal 
stage about thirty days. 
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AvKnA(}K Mkasi'kbments of Pupa. 
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Dehiscence, 




Pupa not (*xtrucl(Ml from cocoon. Transverse splitting occurs along 
epicranial suture. Maxillae, eye-pieces, labruni, mandibles, clypeus, and 
front nuxiain in one piece, arc detached above but remain fixed to puparium 
caudad. Legs and antennae on either aide become detached from wing- 
margins alM)ve. Medio-dorsal splitting through prothorax and mesothorax. 
Further transverse s[)litting occurs between protliorax and vertex, vertex 
thus becoming wholly <let ached ; it, however, geTn^ally has one or two 
slips of integument holding it to pujiarium. 


(26.) Philocryptica polypodii Watt (The Poly podium-moth). (Plate 27, 
fig. 1 ; Plate 28; Plate 30, figs. 6~8 ; Plate 31, figs. 4-11.) 

llarmoloqa jwlypodu Watt, N,Z, Jour, Sri, d Tech,, vol. 4, p. 267, 
1921. Phil^ryptica polypodii Mevr., Traus, N.Z, vol. 54, 
p. 164, 1922. 

The hnayo, 

A pretty little moth having an average exjianse of 1 1 mm. Forewings 
in female light brown in ground-colour, with a conspicuous dull reddish 
outwardly-oblique band near a|x»x, and inner third of costa clothed with 
dark -bluish scales, the remainder of wing with small darker- brown 
markings principally along dorsum, with a diffuse area of dark-bluish, black, 
and brown scales at tomus ; hindwings brown. Male differs in that fore- 
wings are almost entirely dull-bluish excepting for small apical area beyond 
oblique bar which is almost black ; average expanse, 12 mm. 

The original description apj^ears in N,Z, Jour, Sci, d Tech, above quoted. 

General Notes, 

This moth was first discovered in 1919, when reared from mines obtained 
in the Botanical Gardens, Wellington. Its coloration and markings give 
it excellent f)rot(‘ction when re.sting amongst the d(‘ad or dying leaves of its 
food-plant, and it is possibly due to its iuconspicuousness that it has not 
been taken before, since its mines are common in a locality worked very 
thoroughly by expert entomologists. In the resting position the wings are 
fohled tenti-wise over the body and the apices have the appearance of being 
pinched together. When disturbed the moth runs about actively with fre- 
quent momentary pauses, and when on the wing flight is rapid and erratic. 
1 have never seen the imago in the field, but Mr. Hudson tells mo ho has 
taken two this last season. No j)ara8itGs have as yet been obtained. 



Tk\ns. N./ Ism , Xni. .V) 


Pl.ATK 2S 



Fuat p, ;jo.j 






t II ft lit .7 a 9 to 


l*Ii* 1 W \ iMuitioii ot { imttiiiitnthni, 

J'K. 2. Mines i»t t mtbtuumhm in lent of (JUmiu ( tniinH/fhamn. (Kedud'fl to 
about half ) 

.1 llciul (iipsiilr of a<(ult lai\a of .1. indiinotnbrti. (A lameia IiukIh sketch from 
H (leaKxl and mounted spec mien. The labium has been ioiiionchI. The 
dotted lineM indieHte the stiiiituie of the central surfaee and its setae, and 
the Intel iiul skeleton ) 

fos. 4 <. 1. nnlttnoinbni larcii ; \iraimement of the e\<*s (4), lahruin (5), inau- 

dible (t)), anfl antenn.i (7) 

l^io. iS. iSetal map ot adult laic a of *t. nulttuoHthta. (This aUo applies to the Heeond 
iiiKtai.) 





l^H I J’upa ol 1 uttintintuhta (feniulr), Miitral /// iiiaxill i 

timt leu, /j, s(( 011(1 Ul, .iiitnim 
Kk.s 2 t sanir Inloial unpect (2) , latoial u-^pcH t of la'»t alMloiniml 

segments of male pupa f3), doisal aspect (4) 

Fitt 3 l*u|)a of I* pohfiudti^ \oittial aspid ///p. inaxiHuN jMilp 
/p, laluul palp , m, tiia\illa Kmui, lust Ug . tii-st 
/j, Hecuiid 1(U, u, antenna, < _, loxa of seioiid Utf / , tiiiid 

(), 7 3 he sanu, dorsal and lateral aspitts 

Flo H W iiiL' \eiiHtJon of P 




I l« s 1 } f ndni I )»upa \nitial Hspitt f1) doisil is|k t (2, lateiul a*-iKct of 
luHtl ( \) 

1 I II /* fiohfpHlii luliilt lHi\a lal)iuiii (4) aiilniiui (I) mandible and 
«\<M (0) f s<.fal map (7) tiiith 'ilNlomiinl se^nunt spread doiRally (M) , 
tfrmiTiRl clan of fhoiaut Ifu (M) b«nd-(a|i><iiU domal aM|K(t (lO), bead- 
<apmi)« \pritnil H*ope(t (11) 




WA'rr. — I^eaf-minimf Insecfs of New Zealand. 337 

Distribution. 

First found as noted in the Botanical Gardens, Wellington. The latvae 
were obtained on 8th August, 1919, and commenced pupating (hiring the 
first week of October, the imagines emerging from 20th October till Ist 
December, 1919. A ])lentiful number of mines and full-grown larvae were 
found at Wanganui on 26th September, 1921, and again at Wellington 
during the same week. 1 have received one doubtful specimtm ol the mine 
from Mr Philpott at Nelson, 29th December, 1921. 

Food-plant. 

Poly podium serpens (Cyclophorm serpens), a small thick tleshy-h^aved 
tree-climbing fern, common throughout New Zealand. 

The Omni and Egg laying. 

Nothing at })rescnt known. 

The Mine. (Plate 28 ) 

The mine in its (»arlier stages is a narrow gallery, commencing as a 
rule near base of leaf and in general running along midrib. From this 
gallery a varying miinbcT of blind branch galleries of varying lengths are 
given off, fre(|uently having a common origin and presenting a stellate 
appearance. These radiating galleries rarely giv** off secondary branches, 
ami in earlier stag<*s of larva seldom reach outer margin of leaf. The loaves 
being relatively siiiull and the larva voracious, the mine with its branch 
galleries soon occupies major portion of leaf and causes it to wither, where- 
ii])on larva forsakes the old h»af and enters a fresh one, the mine still being 
a gallery with blind irregular branches As larva grows the galh'ry increases 
in width up to about 1*5 2 mm. In many cases a larva may forsake a 
leaf after having mined but a very short distance, and in consequence a 
number of leaves may be attacked by a single larva. Jn later 8tag(»s the 
width of gallery increases up to about 3 mm., and ends finally in an irregular 
blotch which may occupy entire leaf. The mine from beginning to end is 
close against upper cuticle of leaf, and there is little or no evidence of it to 
be found on under-surlacc. The galleries cross each other in all directions, 
and the cuticle covering them very soon becomes light brown in colour, 
that over the final blotch becoming dark brown to black; fre^pientlv the 
.surrounding leaf-substance* dies an(l blackims, and masks the actual size of 
the blotch. Margins of galleries are even and parallel. (Vuitral portion 
of leaf is always the most mined, and the midrib offers no barrier whatso- 
«‘ver. It is rare to find more than one larva in a leaf. Fras.s i.s coarsely 
granular, dark green or brown to black in colour according to age, and is 
irregularly distributed throughout mine. 

The Larva. (Plate 31, figs. 4-11.) 

Length when full-grown about 12 14 mm. Cylindrical ; ground-colour 
bright green, head and prothoracic shield dark grey-brown ; skin trans- 
parent, disclosing a bright -green alimentary canal and dorsal vessel. 
Tubercles small, green; setae light grey. Skin covered with minute pile 
except in vicinity of tubercles. Thoracic legs normally developed ; i>rolegs 
on segments 3-6 inclusive and 10 ; ventral prolegs po.ssess complete circles 
of 16-18 crochets each, the anal prolegs possess only a semicircle of 10-12 
crochets each. Spiracles small, circular. 
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The head-capsule and its setae are shown in the figure ; arrangement of 
eyes, antenna, labrum, and mandible are reproduced in Plate 31, figs. 4~6, 
and need no further comment. 

Alpha is a small seta present on all segments except 9 ; beta is larger 
and placed caudad to and below alpha except on the prothorax where 
it is nearest the meson, and on the mesothorax and metathorax it is 
included in the same tubercular area as alpha but situated almost 
directly ventral to it ; on segment 9 tubercular areas of beta are con- 
tinuous across dorsum. In prothorax cephalic row on shield contains 
alpha, gamma, and epsilon, (‘audal row containing beta, delta just below 
it, and rho which is caudad to and between gamma and epsilon and above 
and cephalad to spiracle ; on mesothorax and metathorax rho and epsilon 
occupy same tubercular area, the latter being a minute seta placed above and 
in front of rho, whereas in abdominal segments it is below rho, and both 
are above and somewhat in front of spiracle excepting in 8 where they 
are entirely in front ; on 9 ejwiloii again rises above rho. The kappa group 
contains eta and kappa lioth in the common tulx^rcular area situated 
below spiracle and well in front on prothorax when* the minute seta eta 
is directly cephalad of kapj)a, on remaining thoracic segments it is 
somewhat below and on abdominal segments is slightlv above kappa ; 
the group on abdominal segments being immediately beneath spiracle. 
Theta appears in mesothorax and metathorax as a minute isolated seta 
between and caudad to kappa and rho groups. Mu is absent. Pi occurs 
on all segments, it is closely associated with the minut<» seta nu on pro- 
thorax, the two occupying a common tubercular area above and slightly 
behind base of leg ; on nx’sothorax and metathorax nu is far cephalad, 
and is absent on alnlominals. Tau contains two setae in front of base of 
leg on thoracic segment-s, two minute setae on segments 1, 2, 7, and 8, 
three on segments 3* 6, and is absent on 9. Sigma is present on all 
segments. The chaetotaxy of segment 10 has not been attempted, but 
the map of the setae is given in Plate 3J, fig. 7. 

Habits of Larva, 

The nomadic existence of the larva has already been noted. The 
exit from mine may be cither through upjier or lower cuticle -there 
would ap))ear to be no s|x*cial choice; but the entrance into a fresh leaf 
is always through lower cuticle. In any exceptions to the above it will 
be found that the upper surface has been closely covered by another leaf. 
As a preliminary to coininencing a fresh mine in a new leaf the larva will 
spin a slight canopy of silk under which it may gain a certain amount of 
protection and support. Twelve hours will sec the larva totally within 
the leaf, and in order to get under cover as soon as possible it can contract 
into a remarkably short length— from 1cm. to 4 mm. Moulting takes 
place within the mine ; the number of moults and duration of stadia are 
not known. When disturbed the larva exudes a black fluid from the 
mouth, and if shaken from a leaf while outside the mine will utilise a 
fine silken thread by means of which it may find its way back. 

The Cocoon, (Hate 27, fig. 1.) 

This is a cylindrical struotuic of thin white silk constructed within 
the final blotch-mine. Usually in central portion of mine, and from its 
anterior end to outer margin of leaf there extends a slightly-curved silken 
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tunnel. At marfi^n of leaf a narrow ftUt is prepared by larva prior to 
pupating. This slit is 2-3 mm. long and is usually slightly on under-surface 
of leaf. Tunnel is about 1 cm. in length and i-A mm. in diameter ; the 
slit at its termination is not protected by silk but remains naturally 
closed. Frequently the leaves containing the cocoons wither and fall to 
the ground. The cocoon proper is about 1 cm. in length and externally 
is closely invested with frass-granules ; a slight curtain of silk separates 
anterior end from tunnel. In dead leaves containing cocoons, these and 
their tunnels can readily be detected from the exterior on both aspects 
of the leaf since the surrounding cuticle becomes shrunken and so loaves 
them in relief. 


The Pupa, (Plate 30, figs. 6 7.) 

Pupa small but stoutly built, bluntly rounded cephalad, abdominal 
segments becoming attenuated caudad and terminating in a bluntly-pointed 
cremaster. Lateral wing-margins relatively straight and parallel, ventral 
profile of thoracic appemdages well rounded, most prominent at level of 
second abdominal segment. 

Mead -front situated more dorsad than ventrad, possessing a pair of 
short dorsal setae ; vertex not very distinctly defined ; clypeus possessing 
three pairs of minute setae as shown in Plate 30, fig. 5 ; labrum with a slight 
tendency to be bilobular ; eye but little covered by antenna ; mandibular 
area relatively large and clearly defined; maxillary palpi short, situated 
caudad to <'ye and occupying short interspace above first leg bt‘tween antenna 
and maxilla ; labial palpi short and narrow ; maxillae broad above but 
constricted caudad, a^ut twice as long as labial palpi ; antemnoe of about 
equal width throughout, not markedly segmenU'd, do not extend beyond 
second legs in either sex, and are slightly longer in male than in female ; 
first legs short and stout and about half length of second, their caudal 
extremities separated by second coxae ; between maxillae and first legs, 
but not extending beyond the latter, lie the femora of first legs ; soconcl 
legs have a narrow strip above, are widest iu mid-third, and, meeting in 
mid-line, lie closely adjacent in their caudal third, terminating about 
central point of pupa ; forewings extend as far caudad as fifth abdominal 
segment, below second legs they are separated in mid-line by a small 
strip of liindwings, appearing from beneath which are the caudal extremities 
of third legs, which extend just slightly beyond forewings ; a narrow slip 
of hindwing appears caudad to forewings. Prothorax narrow, restricted 
in mid-dorsal region, and somewhat expanded laterad ; mesothorax with 
distinct mid-dorsal suture which extends also into metathorax. Beyond 
a slight microscopical roughness or pitting there is no sculpturing. Spiracles 
smaU, circular, and slightlv elevated, those of first abdominal segment 
covered by hindwings. Alxlominal segments 2-8 inclusive possess two 
transverse rows of dorsal spines, anterior row being slightly waved and 
possessing a single line of small stout spines, posterior row straightor, 
extends slightly farther laterad than anterior, and its spines are more 
minute and more numerous ; in second segment anterior row is very poorly 
developed, whereas posterior row is most poorly developed in segment 8 ; 
dorsal row is present on segment 9 in male only and is poorly developed. 
Cremaster flattened dorso-ventrally and bluntly rounded at ai)ex, boars 
a small series of &-8 slender booklets, mostly situated ventrad. Genital 
aperture apparently situated on segment 8 in female and on segment 9 in 
male, well developed ; anal aperture well marked on segment 10. 
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Ilead-RPtae have already b<»en ineidioned, abdoaiinal segments possess 
minute setae on same plan as larva ; alpha and beta are both present on 
the niesothorax an<l metathorax, beta Wing closer to the dorso-meson ; 
in the abdominal sj'gnients alpha is nearest dorso-meson, is the only seta 
on segment I ; segment 2 bi'ars alpha and beta only ; rho appears in 
front of and dorsal to the spiracle in 3 ; kappa, eta, and mu apj)ear in 4, 
and in segments 6 9 inclusive setae are the same as in larva ; 10 has no 
setae ; proleg-sears are absent. Limited movement can take place between 
segments 2 3, 6-7; fre(‘ mo\ement between 3-4, 4-5, 5-6. Colour at 
first green, the abdominal segments becoming brown and later dark grey, 
darker on the dorsum : dorsum of thoracic segments dark grey to black, 
wings black mottled N\ith brown, i‘ye8 black, appendages mottled golden 
bmwn and black. 

Pujia to be hiund during October and early Novemb<»r. Length of 
pupal exist(»nce under favourable conditions about four weeks. 

Avcrucju Mkascrkments ok Fcpa. 
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Dekiscencc. 




The pupa forces its way uhmg tunnel and is extruded from exit at margin 
of leaf as far as caudal extremities of foivwings. Sj)litting occurs mid- 
dorsally through the whole length of mesothorax, prothorax, and dorsal 
head-piec<s Transversely along epicranial suture, extending along entire 
hinder margins of antennae. Transverse splitting also occurs laterally 
between prothorax and mesothorax, and prothorax and dorsal head-piece, 
but these do not become wholly detached. The front, antennae, eye- 
pieces, and other head-structures all remain in one piece, but may become 
wholly detached from rest of puparium. Leg appendages on either side 
together with lower jjortions of eye-pieces are separated by mid-vertical 
splitting, and, becoming free from antennae* latorad, form two plates entirely 
free below and only precariously attached above. Third legs remain 
attached to wing-cases and are not included in above. 
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lUusiraied Life-histories of New Zealand Inserts : No. 2. 

By G. V. Hudson, F.E.H., FN.ZJnst. 

[Read befvre the Wellington Philosophical Society, 30th SepUmber, 1921 . ret'etved by 
Editor, 13th October, 1021 ; issued separately 8th July, 1924.] 

Plato ;«2. 

I DID not origiaally intend to include the Coleoptera within tlie sc()j)e of 
these notes, but, having had the good fortum* to breed four .species during 
the past seiwon, 1 am tempted to iniblish the results, more especially as 
those beetles all belong to families of wrliose preparatory stages little is 
known. On this occasion I also include an account of the life-history 
and habits of a member of the onler Hemiptera (suborder llomopf(*ra). 

Order COLEOPTERA. 

Family Trooositidae. 

Leperina sobrina. (Plate 32, fig. 8.) 

Leperina sobrina White, Mamial N.Z. Coleoptera, 1, 178. 

Tills interesting beetle is fairly common in the neighbourhood of Wel- 
lington. Its larva is found in burrow's in the solid timber of various trees, 
the sp<‘cimcn actually reared having been discovered in the stem of a dead 
mkau-palm (Ithopahstylus sapida). The length of the full-grown larva is 
about S in. It is very stout, with a horny blackish-browm head ; a semi- 
circular horny plate on the back of the second segment and two smaller 
])late8 on the dorsum of each of the third and fourth segmimts. The hind- 
body is very soft and fat, ochreous-grey ; the terminal segment is black 
and very horny, armed above with two strong projecting prix*esse8. (See 
Plate 32, fig. 9.) The pupa stati* is spent in the burrow inhabited by the 
larva, and the perfect beetle remains liidden in this retreat for many days 
after its emergence whilst its integument gradually hardens and acq^uires 
its natural colours. 

Family Cucujidae. 

Cryptamorpha brevicornis. (Plate 32, fig. 5.) 

Cryptanwrpha bret^icornis White, Manual N.Z. Coleoptera, 1, 221. 

This very active beetle is often abundant under the loose bark of felled 
hinau-trees (Eleocarpus dentatus), especially when saturated with moisture. 
The larva (Plate 32, fig. 6), which is even more active, is found in similar 
situations. Its length when full-grown is about | in. The antennae are 
about three times the length of the head, the body elongate narrow and 
much flattened, dull greenish-brown with a pair of pale spots on segments 
6-11 inclusive and a darker dorsal streak throughout. The armature 
on the terminal segment consists of a long forked process, rising almost 
vertically from the doi'suni, and when seen from above very much fore- 
shortencMi. This larva is almost certainly carnivorous. The ])upa (Plate 32, 
fig. 7) is secreted in a crevice on the inner side of the bark, its terminal 
segments remaining enclosed in the old larval skin. The beetles emerged 
in December. 
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Family Tenebrionidae. 

Paraphylax varius. (Plate 32, fig. 1.) 

Paraphylax oanus Broun, Manual N,Z. Coleoptera, 1, 355. 

This very remarkable beetle was discovered by Major Broun at 
Whangarei. It has occurred occasionally in the Wellington District, but 
18 , generally 8i)4‘aking, a rare insect. Thi‘ larva (Plate 32, tig. 2) inhabits 
the large she If dike fungi {Fames) which grow on the trunks of large 
forest-trees, apparently preferring those whieh have become detached and 
are in a partially decayed condition. Its length, when mature, is 
about Jin. It is a cylindrical, bright ochn^ous-yellow grub, with a hard 
integument, furnished with six strong walking-legs and a shining reddish- 
yellow head ; the second segment is rather large, covered with numerous 
short reddish bristles ; the remaining segments are somewhat uniform 
in size with a dense row of reddish bristles around the middle of each ; 
the posterior segment is furnished with a blackish horny ridge near its 
base, and two very large recurved hook-like processes at its extremity. 
This larva drills tunnels through the very hartl inner substance of the 
fungus on wliicli it feeds. About a dozen specimens were found in 
September, almost full-grown, and the beetles emerged in February. In 
the natural state the beetle has been found from August until April. 
Single specimens have usually been discovered adhering to the under 
surfaces of logs, but on one occasion I found over sixty specimens on a 
large detached fungus, from which evidently they had recently emerged. 


Family Melandryidae. 

Mecorchesia brevicornis. (Plate 32, fig, 3.) 

Mecorchesia brevicornis Broun, BuU. N.Z. Inst., 1, ii, 116. 

This species is rather a rare beetle around Wellington. The larva 
(Plate 32, fig. 4), whieh was found under the bark of a recently felled 
riijiu {Dacrydium cuprminum), is a rather elongate cylindrical grub, 
wholly ochreous, smooth, and shining ; segments 6 to 9 inclusive are 
furnished with very prominent dorsal humps bearing on their summits 
numerous minute booklets ; the anal armature consists of two rather short, 
slightly n^ourved, homy processes. As only a single larva was found and 
reared, it is desirable that, when possible, the life-history be verified by 
the rearing of additional specimens. 

This species was temporarily named Hylcbia nigricans in 1890, but 
no description has bi*en jiublished under that name. Subsequently a 
description, which apix»ars to refer to the same insect, was published by 
Major Broun, in 1914, under the name of Mecorchesia brevicornis, and I 
have adopted this name accordingly. 

In connection with the special armatures present on the terminal 
segment in each of the beetle -larvae referred to above, it may be of 
interest to state that similar armatures are very frequently found on 
beetle-larvae which spend their lives in burrows in solid wood. The 
object of these remarkable structures is, I believe, to protect the larva 
from enemies approaching from behind. In many cases the burrow is so 
narrow that the larva cannot easily turn and bring its jaws into operation, 
and the need for some special means of defence from a rear attack is 
therefore obvious. 
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Order HEMIPTERA. 

Suborder Homoptera. 

Family Cixiidae. 

Oliarus oppositus (Plate 32, iig. 10.) 

Oliarus oppositus Walker = 0. nutrginalis Walker : Hutton, Trans, 
N,Z. Inst., 30, 186. 

The nymph of this little frog-boppr may be found eoumionly, for 
most of the year, under logs and stones, and is of exceptional interest. 
(See Plate 32, fig. 11.) Its length when full-grown, excluding the 
woolly secretion attached to the three terminal segments of the body, is 
about Jin.; the rostrum, which reaches to the hind coxae, is thin but 
well developed ; the antennae are inserted in concavities lx*neath the eyes, 
and apparently consist of two large and almost globular joints, a small 
cylindrical penultimate and a small setifonii terminal joint. The nymph 
inhabits small cavities or tunnels under logs or stones which have been 
excavated by earthworms, ants, or other subterranean dwellers. The 
woolly substance attached to the {K>sterior segments of the abdomen is 
extremely delicate and is very easily detached, so that loose fragments 
of it are sometimes found in the burrows frequented by the nymplis. 
These nymphs are often, though not by any means invariably, found 
closely associated with a large ant {Ponera castanea i 1) On one occasion 
1 observed an individual ant whose head had become involved in a mass 
of the flufiy secretion. The ant was makina the moat strenuous efforts 
to rid itself of the obstruction, using its fondegs with great vigour to 
that end. This incident suggested to me that the probable object of the 
fluffy secretion was to protect its owner from enemies. The nymj)h is 
fairly active, and the fluffy wool projects a considerable distance beyond 
the end of ite body. Any predaceous insect or other enemy would thus 
be likely to seize hold of the fluff, and before it could get rid of this 
substance the nymph itaelf would have ample time to make its esca|)e. 
The white colour of the fluff would also make it fairly conspicuous even 
in a very dim light, and would thus invite an enemy to seize hold of it. 
Nymphs when much handled soon lose the fluffy secretion, but I have 
found that it is completely renewed within the space of three days. 
Specimens arc sometimes found having the “ broad fluffy tail ” con- 
siderably longer than it is shown in the figure. The perfect insect is 
found amongst grass and other vegetation throughout the summer. 
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Maori Plaited Baahetry and Plaitwork : 2, Belts and Bandsy Fire- 
fans and Fly-Jtapsy Sandals atid Sails. 

By Tk Kaxoi Htroa (P. 11. Buck), D.S.O., M.D. 

[litnd fiffore tht AuckUnul hmiituie, J4lh l)et ember. 1022; received hy Editor. Slsi 
December. 1022 ; iftHued *>ep(uutely. 8th July, 1924. \ 

Plates 33-40 
INTRODUCTION. 

Part 1 of this urticio (4) was confint^d to the tochnique of plaiting mats, 
basketa, and burden-carriors tis it exists among the Whanganui tribes. 
In this second part use has also been made (d any available information 
from other trils^s. 

I. BPLTS AND BANDS. 

Plaiteil bands are divi(h»d into two kinds —those used on the person, and 
those used in eoiineetion with tlie (‘ooktng of food. The bands used on the 
person as articles of dress or ornamentation are again divicled into {a) fillets 
for the head, and (h) belts for the waist. 

(tf.) Fillets. 

Narrow jdaited bunds of wliite wefts are used as ornamental fillets for 
tlie head. Th<*y are called hpare or loparc. Feathers used to decorate 
the hair are known as part, as are also any bands or wreaths for the hair. 
The tipare forma a convenient supjiort for the feath(*r pare. Wdliams (1) 
also gives kotaha as “ Part of a chiet’s head-dress, consisting of a fillet in 
whieli feathers ait' stuck. These fillets aie usually plaited with four 
wefts, and when completed form a narrow band with serrated edges. 
The ends of the band are joined together to form a circlet which fits 
over the head above the blows. The technique is admirably shown in 
figs. 1-9, jirepared by Mr. J. McDonald. Two sets of two wvfts con- 
nected by a |K>rtion of undivided butt are interlaced to form a check 
as shown in fig. 1. In the figures the parts with parallel lines denote 
one surface of the weft, and the dotted part denotes the opposite surface. 
It will be seen that the edges are sharply defined by folding the imder- 
weft diagonally over the outer margin of tBe weft above it. In this 
bending or folding over, the other surface of the folding w<»ft is exposed. 
If each stage is followed as described under the figures, the technique 
will be found to be quite simple. 

This form of plaiting is very similar to a ])lait used in the making of 
European straw hats. Ratzel (2) figures a similar plait from Hawaii, and 
says it was probably introduced. The Maori say it is an old plait, and 
the Ngati-Porou Tribe of the East Coast call the plait itself mekameka. 
As Europeans in New Zealand were not in the habit of plaiting straw, it 
is difficult to see in what way they could have imparted such knowledge 
to the Maori. The Maori may have dissected an old straw hat and thus 
obtained the technique of the plait, but it seems to be definitely pre- 
European. (See Plate 33.) 

Fillets of coloured flax-fibre woven after the manner of the tanikOy or 
ornamented borders of cloaks, are very popular, but do not belong to 
this article. 
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Flu. 1. Wefts in (xNiitioii : two dextral, tvo sinistra 1. 

Flu. 2. Turn weft 4 to the Jeft, and under weft 1. 

Piu. 3.— Turn weft 4 duigonally to right, and under weft 2. 

Fiu. 4. — ^Turn weft 1 honaoutally to right, and under i^eft 3. 

Fio. 5. -Turn weft 1 diagonally to left, over weft 3 an<l under weft 1. 

Flu. 0. -Turn weft 3 hoi^iontally to left, and under weft 2. 

Fio. 7. — ^Turn weft 3 diagonally to right, and under weft 1. 

Fto. 8. — ^Turn weft 2 boHzontally to right, and under uoft 4. 

Flo. 9. — Turn weft 2 diagonally to left, over weft 4 and under ueft 3. This completes 
the cycle by bringing the numbered wefts back to the ]Msition they occupied 
m fig. 1. Cany on as from fig. 2, and continue until the icquired length 
is reached. 
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(&.) Belts. 

Most of the Maori garments used as jupes or kilts had their own 
strings for tying round the waist. The waist-mat of the fiupiu class, and 
the smaller aprons, or nuiro, were fastened on in this manner. Best (3) states 
that some of the maro were drawn between the legs and fastened behind 
to a belt. On ordinary occasions old woven cloal^ were worn round the 
waist as a rapaki^ or kilt, and such needed a supporting band or belt. 
A strip of flax, a cord, or a piece of rope was often all that was necessary. 

The kawe, or burden-carrier, was often used by women as a bolt. The 
usual way to carry a kawe, when not in immediate use, was to tie it round 
the waist. A single plaited band, of the same technique as one of the 
bands of the kawe^ was also used as a bolt. (See Plate 35, fig. 1.) 

In addition to these, however, special belts were made. All belts 
come under the generic term tatm. The term tu was also applied to 
the belts used by warriors in battle. In old incantations referring to the 
preparations for combat the word fu is applied to the warrior's belt, and 
also to the special incantation recited when girding it on. Such a one is 
the following: — 

liomat tahu iu, 

IJotnat talcH tuaro, 

Kia hurua, 

Kia rawea, 

Kia harajHiki maua ho te nri, 

Kta harapah maua ho ie nguha. 
lie maro rin ie tnaro. 

He maro nguha te maro. 

He tnaro hat taua, 

(jiive me my belt, 

(live mo my tnaro. 

That they may be girded on, 

That they may be fastened. 

That I may be joined with Wrath, 

That 1 may be united with Fury. 

The muro is the maro of battle, 

The maro is the maro of fierce anger, 

It ifi the maro that destroys a ar> parties. 

Men’s Belts : Talua whara. 

These are jdaited into a flat band, with white and dyed wefts of 
about I in. in width. They usually have coloured designs worked in them. 
On the east coast of the North Island they are also called tatua pupwra, 
whilst on the west coast they are called taiua koiara. 

The plaiting is commenced in the same manner as the beginning of 
the best floor-mats of the porera class (4). The white and black wefts 
are usually in sets of six or more, united by an undivided portion of the 
butt end of the leaf. The undivided portions help to lock the wefts when 
the plaiting is commenced. It is usual to have all the black wefts running 
the one way, and the white the other. The beginning-edge is carried on 
for a length of from 36 in. to 38 in. In Plate 34, fig. 1, it will be seen 
that all the sinistra! wefts are black and the dextral white. The un- 
divided butt ends show up well, with the black ends forming the upper 
layer, and the white the lower. In the belt figured the black ends are 
much longer than the white. The plaiting is carried on in the usual way 
with a twilled stroke. In the belt in Plate 34, fig. 2, there are, from the 
bottom or beginning, five horizontal rows of alternate white and black. 
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The first row is composed of white twilled twos, tJien follow black 
twilled threes, white twilled twos, black twilled fours, and again white 
twilled twos. In the row of black twilled threes, as the name implies, each 
black weft crosses over three whites, and in the twdled fours each crosses 
over four. Thus variety is added to the design by making the black 
bands wider than the white. These horizontal bands are teimed pae by 
the Whanganui people. Further variety is now introduced by “ changing 
the stroke ” in each succeeding weft of the same colour. Thus in the 
succeeding set of black wefts each alternate black crosses one weft whilst 
the others cross tw'o,*and check and twill strokes are combined in the 
same row to change the pattern. The next set ot white* wefts continues 
the alternate twill and cheek, or two and one, and bi»fore the* bounding 
even line of white twilled twos is reached the intt*rvening spaces are filled 
up with black threes and ones. The result is a regular series of small 
white figures set in a black background, bounded above and below by 
white bands. This design is called kowhiti on the east coast of the North 
Island, and mawhitt in the west. Amongst the Ngati-Porou the term 
kowhiti is applied to the plait in which check and twill strokes alternate 
as it does in the kowhiti design above. The technique is carried on to form 
three double rows of the kowhiti motive, separated by black bands of 
twilled fours. As a convenient width has now been reached, the upper 
{xirtion of the plaiting is finished ofi in horizontal bands of alternate 
black and white. 

The side-edges are formed by turning the wefts back into the body 
of the plaiting without reversing the surface as in floor-mats. Thus it 
will be noticed that on the left of Plate 34, fig. 1, after the black sinistral 
wefts which go to the left have passed the left marginal dextral weft 
going to the right, the black sinistrals have no further white dextrals to 
interlace with. But from below up, as each black sinistral comes to the 
left side-edge of the plaiting, it is turned back at right angles into the 
body and functions as a dextral weft. Hence both sinistrals and dextrals 
to the left of the left marginal white weft are black, and the plaiting of 
the triangular portion bounded by the left border, the upper border, and 
the left marginal white weft is completely black. For the same reason 
the triangular portion to the right of the right marginal black weft is 
completely white. These triangles of one colour can occur only when all 
the wefts of one colour go in the same direction at the beginning-edge. 
The width of the completed plaiting is about 6 in., and the result is a 
strip of floor-matting 38 in. by 6 in. 

On the upper bo^er the wefts are loft long without fixing or cutting. 
The upper and lower borders are folded back so as to conceal the I'lids 
of the wefts. It is usual to fold down the four comers a little more than 
the rest of the border. The band is now folded or doubled on itself, and 
the ends of the wefts kept tucked away out of sight between the two 
layers. This reduces the width of the belt to about 2| in. The free edges 
are drawn toother with a strand of prepared flax-fibre. In these days 
they are usumly sewn together with needle and thread. 

The cords for tying are ^nerally attached by passing a length of 
prepared fibre of the requisite thickness through holes piercing both 
thicknesses of the band at either end. The fibre is drawn through to the 
middle of its len^h, the two halves brought together, divided into three 
equal portions, plaited into a cord with a three-ply plait, and finished off 
at the end with an overhand knot. In length the cords arc 18 in. and 
upwards. 
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Tlu* belt is worn witli the sewn edge uppermost. At times the edges 
ar«» not sewn together, and the belt is then used as a |K)cket for containing 
various articles. Best quotes the tradition of Taukata having brought 
the kiw, or rooked and dried hnmra, to New Zealand in such a belt. 
The Aotea tradition states that Kongorongo, the wife of Turi, brought the 
seed of the himara in her hAt from Hawaiki. From this historical 
incident aris(*s the sapng applied to the kumara in the Taranaki district, 
Tc tatua o Bomjorongo (The belt of Kongorongo). The width of the belt 
may be more than 2^ in., some saying that it was made much wider so as 
to protect the abdomen from hostile thrusts on the battlefield. The uncut 
ends of tin* wefts tiuiked between the folds of the belt further thicken it 
and give additional ])roteotion. 

Best (3) mentions that similar belts alx)ut 4 in. wide were used by women, 
and that in them the whnknkoktkokiy or zigzag (lesign, was a favourite^ one. 
I have deseri})ed th<* knwhitl <lesign abort* in detad, as it also siM*ms afavouritt* 
one in old belts. Various other designs were used. Other variations were 
se(*ur(*<l by using alternate d(*xrrals and sinistrals of one colour. The 
pitujao (Scirpus frondosns) was used in coloured designs l)ee.auso of its 
yellow colour. 'Idius tlu* colon i-s u.sed were, as in Hoor-mats and baskets, 
white, black, and yellow. In modern times European dyes are freely used. 

Women’s Belts : Tn. 

These consist of s<*veral plaited strands, as against the single wide 
band in the men’s ls*lls. The available information was collected by Mr. 
Elsdon Best (3) from the Tuhoe TiiIk*. lie was fortunately able to get 
samph's made for the Dominion and Auckland Museums, and thus save 
this class of belt from being irretrievably lost. The strands are plaited 
after the manner of cords (whin), and are quite distinct from tin* plaited 
bands of the tatmi wham class, which is true plaiting, or ramttga. The tu 
are worn by women oidy. Best distinguishes three* varii»ties, from the 
material used— viz., karetu (Hierochhe mioletis), mnurea (Caret Imida and 
C, conians), and maka or prepared flax-fibre. 

(1.) Tu-karetn. — These consists of a number of plaitt*d strands (kawekawe 
or kawai), which have* a tau, or plaited cord of dresseei flax-fibre, attached 
to each end b»r lying round the waist. The strands are plaif<‘d with wefts 
of the leaves of the karetu, which are from IJ ft. to 2 ft. in length. The* 
midrib (tuaka) is removevl from each leaf, as it be*comes very brittle when 
dried, and thus breaks e*asily. The we*ft8 arc about ^ in. in width. The 
lemgth of the many-stranded part of the belt varies. In those obtained by 
Mr. Be*8t for the* Auckland Museum they an* 29Jin., 34^ in., and 49jin. 
respectively. The number of strands varie^s, being usually about ten. In 
the three belts mentionrd they are eleve*n, tern, and five. 

The karelu wefts are plaited into a continuous braid, the length of which 
depends on the length of the b<*lt and the number of strands required. Thus 
in the ten-strand(»d belt above the plaited karetu liraid is 28 ft. 9 in. in length. 
The numb<*r of wefts is twelve, an^l they are usually plaited in the rauru 
pattern, the technique of which will be described when dealing with ropes 
and cords. It forms a neat flat braid about J in. wide. Fresh wefts are 
added during the course of the plaiting. The requisite length having been 
attained, the cord is looped backwards and forwards so that when the ends 
of the loops are stretched apart the total length of the braid is divided up 
into a number of strands of the required length for the belt. 
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The tau, or llax-fibre cord, ia attached in the followinf( manner: Tli<‘ 
len^h of flax-fibre sufficient for plaiting the cord is doubled on itself. The 
loop or })ight so formed is ])assed through one of the loops formed by the 
doubling-l>ack of the kareiu strands, an<l tin* two ends of tin* fibre passed 
through the bight, as in tying a single lark's-head knot. The bight is 
drawn tight round the loop of strands, and thus the llav-fibre is fixed, and 
one end of the belt sharply defined. The two (*rnls of fibie an* divided 
into three equal portions and plaited into a three-ply braid. It is usually 
about 2ft. in length. As it thins out towards the (*nd the thre<*-ply braid 
may be changed into a twm-ply twist and finished off with an overhainl 
knot. The same process is repeated at the other c*nd of the belt. When the 
belt has an uneven number of strands an eml of the continuous karetu 
cord will be at c*ach c‘nd of tin* belt. Th<*y arc* usually incorporati*d in one 
oi the divisions of the tan^ and plaited in with it for an inch or so to fix them. 
With an even number of strands both ends of the* kareta braid will be at 
one extieiiiity of the belt. They aie then usually knolt(*d tog<*ther with a 
reef-knot. The tan are usually of black dy<*d fibre. Rc*d-dyc*d fibre is .some- 
times used in addition to the black, in which ease a length of one colour 
IS looped round all the strands, whilst the other is looped round some of the 



strands, and usually crossed ovc*r the first loop. The* plaiting of the tan 
is then of the raurn jiattern. The black or red and-blaek lying-cords h*nd 
contrast to the yellowish karetu .strands, improving the appc*arance of the 
belt. The karetu has a .sweet-siiielliiig odour, wdiieh rc'conimended it t(» the 
women. (See Plate 35, fig. 2.) 

(2.) Tu-maurea.- This belt was sought after by women on account 
of the reddish -yellow colour of the maurea leaves wJien dry. Tt is made in 
exactly the same manner as the tu-karetu. The w’efts ar< much narrower 
and more brittle. According to Best (3), they were strengthen(‘d by the 
addition of some flax-fibre. The nmurea brai<l is about J in. in width. 
The specimen in the Auckland Museum is 31 in. long with black flax- 
fibre cords of 20 in. each, and it has eleven .strands. 

(3.) Tliis is made altogether of mnku (dressed flax-fibn*). The 

one in the Auckland Museum has twelve strands, an equal number being red, 
black, and white. The strands are composed of round, thick cords about 
J in. in diameter, and form a heavier, stronger, and better-looking belt 
than the previous two. The strands are prepared in a peculiar manner 
and, though not really coming under the heading of plaiting, Bests (3) 
description of the technique is included for the sake of completene.ss. The 
strands are composed of two cords, each of which has been ])repared from 
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two threads twisted together by the miro process on the ban* thigh. These 
two cords are then twisted together in a similar manner for a short section. 
“ The operator then holds tightly the end of one of these cords and pushes 
the other back until, instead of enveloping the held cord in a long spiral, 
it appears to be seized round it at right angles/' The same result would 
be achieved if one cord were stretched tight and the other twisted round 
and round it to make a close continuous whipping, but of course the Maori 
method is much quicker and simpler. The op<*ration is carried on in 
sections. A section is twisted on the thigh (miro), and then pushed down 
{koneke or pahuhu) ; the next section is then twisted and pushed down, and 
so on until the required length is obtained. At the finish the pushed- 
down cord is knotted round the held cord. Each strand is prepared 
separately. The length of each strand is about 12 in. At cither end of the 
seized strand there is a continuation of the two constituent cords. All 
those at one end are united by simply plaiting them on in a square plait 
to form the tau, or tying-cord. In the belt described the white cords arc 
concealed under the red and black cords so that only the latter two colours 
show in the tau. Each tau is 26 in. long. As the tau thins out, the square 
plait is changed into a fiat rauru plait, and the last 1 in. is finished off with 
a tw’o-ply twist ending in an overhand knot. (See Plate 36, fig. 3.) 

The many-stranded belt of the in variety must be an old type, as it is 
found in Polynesia. The Niuean kafa is a belt composed of many strands 
of fine braid plaited from human hair. One in my possession contains 
sixty-nine strands, and is 36^ in. long. The hair-braid is continuous, and 
looped at either end of the belt to take the tying-cords. Percy Smith (6) 
mentions some as containing over a hundred strands. Similar belts are 
described from Taliiti. 


CoOKINQ-BANDS. 

Bands used in connection with cooking are termed paepae umu (oven- 
bands) in n^gions on the west coast of the North Island. In other parts 
they are also termed kopae, karopae, kopaepae, koropaepae, konae, and 
koronae. They are used to place round the circumference of the wwu, or 
hangi (earth-oven), to act as a raised rim, preventing the food heaped up on 
the heated stones from falling out. When the pieces of unburnt wood 
have been removed and the heated stones levelled, the paepae is placed 
in position, the food heaped in and covered with the iapora mats and a layer 
of earth to keep in the steam generated from the water that is sprinkled 
over the food. Those bands may be divided into two kinds. 

Paepae raraiiga : Plaited Band. 

This a band 4 in. to 6 in. wide, made from green flax. The method 
is to take four full blades, remove the edges, bend the butts, and split 
down the blades to this bending, as in commencing the kono, or cooked- 
food basket. Each weft is thus a half-blade, and the wefts are in pairs 
connected by a portion of undivided butt. One pair of wefts is interlaced 
with a check stroke through the other three pairs, as shown in fig. 11. The 
upper left marginal weft, 1, is bent over at right angles to its coune and 
interlaced through the others crossing it. The alternate wefts are separated 
into two layers to allow the crossing-weft 1 to pass between and continue 
the check pattern. The others, 2, 3, and 4, follow in order, the bending- 
over defining the upper border of the band. The lower border is com- 
menced by the left lower marginal weft, 7, being bent upwards at right 
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andes and passing between the layers of alternate wefts. Weft 8 follows, 
and so the lower edge is defined. This process is continued, alternately 
working from the upper and lower borders, until the requisite length of 
6 ft. or 6 ft. is reached. Fresh wefts are easily added by la 3 ring a fresh 
one over the shortening weft as it is bent back from the border and 
passed between the two layers separated for its reception, the butt end 
of the new weft being placed level with the border from which a shortening 
weft was bent back. The continuation of the plaiting locks the new weft 
in position. A simpler way is to push the butt end of the new weft back 
along the course of the shortening weft for the width of the band. 

The ends of the wefts are cut short, and can be turned back and 
interlaced under crossing wefts to keep them in position. The two ends 
of the band are brought together and may be tied. 



Flos. 11-13, -Details of paepae raranqa (plaited band). 

The paepae raranga thus forms a continuous band which encircles the 
umu. It is set on edge, and is also called a paepae whakatu (upright 
oven-band). Being made of green flax, the wefts shrink and become loose 
after being used, at the most, twice, when they are cast aside and fresh 
ones made at no cost and little labour. 

There is another variation of the plaited paepae umu made by the Ngati- 
Porou of the east coast. The full blades arc bent at the butt as usual, 
but the two half-blades are opened out into a long single weft connected 
at the middle by the undivided butt portion. Six or more blades are 
used. Fig. 12 represents six blades laid down in the order of the numbers 
against them. They are crossed at their butt-junction in such a manner 
as to be alternately above and below — or, in other words, so as to con- 
tinue a oheok plait. The plaiting is commenced with the six elements on 
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the left by defining tlie lower border of the band. Weft 2 is bent at 
right angles to its course by a half-turn backwards and passed under 4 
and over b. A half-turn forwards is just as good, but in the figure back- 
turns are shown. This weft must go under 4 and over 6 to continue th(‘ 
chc'ck ])lait. Weft 4 is now turned and passed under 6 (see fig. 13). The 
half-turns made define the lower border of the band. As there are no 
ci*ossing-wefts for 6 to engage, some elements must be brought in from 
the up]»er set. The right on«* of the upper three, weft 6, commences the 
upi^er border just as the right one of the lower three commenced the 
low«‘r border. Numbi*r 5 is given a half-turn forward and passed over 
3 and under 1 as in fig. 13. Wefts 3 and 1 follow in a similar way, so that 
both borders and the width of the band are defined. The check plait 
IS continued and the width of the band maintained as in the previous 
typ<* described. Wefts reach the end in a jjoint with an even number of 
wefts on either side : these are tied togetln^r to prevent the band lx‘Coniing 
undone. The* other half of the bund is commenced by jJaiting the six 
wefts on the right in a similar way. These wefts, it must be remembered, 
are the other halves of the flax-blades already used. Fig. 13 shows them 
in jKJsition, on the reader's right, ready for the start. Commencing at the 
lower border, it must be remembered that we are going in the opposite 
direction, and diagramatically the processes are reversed. Weft 1 takes a 
half-liirn forward and passes in front of 3 and behind 5. Weft 3 follows 
suit and passes in front of 5. Weft 6 above takes a half-turn backward 
and passes behind 4 and in front of 2. This has to be done to keep up 
the same stroke. I have described it theoretically so as to follow the 
diagram and interest the reader with a plaiting problem. What really 
does happen on commencing the second side is that the plaiter simply 
turns the work over, when the wefts lie in the same direction as in the 
previous lialf of tlie work, and the work is done in exactly the same way. 
Thus, turn fig. 12 over mentally, maintaining the same upper and lower 
borders : th<* wefts to bt* plaited now lie to the left, and weft 1 will 
corri'spond to weft 2 in the previous half. It will take a half-turn back- 
ward and pass behind the first crossing- weft, which will be 3, and in 
front of the next, which will be 5. When the second half is completed 
the ends are tied togeth<»r to corresjwnd with the circumference of the 
earth-oven. Reference to fig. 12 will show that the plaiting was worked 
from right to left, whereas the other direction is that usually adopted. 
The woman 1 watched plaiting a pae umn, as it is usually termed in the 
east coast, plaited it in this way, and my notes and rough diagram 
naturally followed it. 

This method aims at getting a longer weft and so avoid joining fresh 
wefts in, as in the usual west-coast method. The joining is done at the 
beginning, as it were. (See Plate 36, figs. 1, 2.) 

A better class of band is plaited with narrower wefts whioh hav^ been 
lightly scraped. The stroke used is often the kowhit% where twilled twos 
and a check alternate*. According to the plaiters, this thickens the band 
and assists it in standing on its edge. The twisted or braided band which 
follows was not used by the Ngati-Porou, 

Paepae whiri : Twisted Band. 

This variety is made from bundles of narrow wefts of flax, and plaited 
with a three-ply braid into a thick band of varying width. The wefts 
are of unprepared flax, and are narrower than the usual wefts for baskets. 
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The butt ends are not specially scraped, though they show a tuft of fibre 
from the takirikiri process of tearing the strips off the butt end of the leaf. 
The strips are allowed to dry a little, so as to avoid subsequent shrinkage. 
The whole bundle of strips is divided into two equal parts. The strips 
composing one part are knotted together at their thin ends, corresponding 
to the narrower tip end of the leaf, with an overhand knot. The strips 
are then separated into three equal parts, and, commencing from the knot, 
are plaited in three-ply braid. As the strips increase in width the band 
naturally thickens and widens. The plaiting is continued for about 11 in., 
when the three equally divided parts of the other half of the strips are 
added, one to each ply. The strips are reversed, the wider butt ends 
of the added strips being plaited in first. The added strips materially 
increase the thickness of the band, until the butt ends of the first sot are 
reached, when the band gradually tapers off until the tip ends of the 
second end are reached and finished off with an overhand knot. The total 
length of the band 1 am describing is 46 in. Its width in the middle is 

in. and thickness IJ in. The part of the band between the ta|)ering 
11 in. at either end maintained the fairly even width of in., and there- 
fore the business part of the band is roughly 2 ft. in length. It was thus 
necessary to have two or three bands to encircle the oven, the tapering 
ends, being too low, being overlapped by the wider parts of the neigh- 
bouring bands. (See Plate 36, fig. 3.) 

These braided paefae lasted a long time, and were hung up in the 
cooking-houses after use. They make a strong serviceable band, but owing 
to their narrower width the food is more likely to flow over than with 
the wider- plaited bands. On the other hand, they save the trouble of 
seeking out fresh flax before cooking each meal. 

6. FIRK-FANS : PIL PIU AHL 

Fans, which must have been well known to the Maori in Polynesia, 
were soon forgotten and discarded in the colder climate of New Zealand. 
So far as one can gather, there were no fans used for directing a current 
of air towards the heated face. The sole representative of the well-made 
and artistic fans of the various Polynesian islands was a rectangular strip 
of plaited flax used for fanning a smouldering fire into flame. To avoid 
the repeated use of the fire-plough, with its somewhat strenuous exertion, 
the coals of a fire which had completed its immediate work were covered 
over with ashes so as to keep them alive. To restart the fire the ashes 
were parted, and the coals, which had smouldered slowly, were fanned into 
a glow as the kindling-wood was added. The bankmg-up of fires was an 
ancient and important method of preserving a light, and is illustrated in 
the following incident. One of my tribal ancestors, who had been reduced 
to weakened circumstances owing to the untimely death of his six elder 
brothers and their warriors, was subjected to a series of annoyances by a 
neighbouring sub-tribe. This was done in order that he might be con- 
strained to leave the district without an actual declaration of active 
hostilities. When he went inland, his previous day’s catch of fish, hanging 
up to preserve, were surreptitiously removed. When he went afishing, his 
stacks of fern-root, drying in the sun, were similarly appropriated. The 
limit of forbearance was reached when the livt* coals of Ids banked-up fire 
were abstracted. The coals were not put out with water, as active signs 
of interference would have been noticed ; but, like the fish and the fern- 
root, they simply disappeared — ^they faded away. The sole survivor of 
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powerful family, realizing his impotence, spake bitterly and said, Ko 
te moko ta kau i au ; niehe ko te moko % a Rangirnui^te-AOf e mana ana te 
kohatUf e tmna ana te fukUuki Alas ! the tattooing of my face was in 
vain ; were it but the tattooing on the face of Rangi-nui-te>Ao, then the 
stone club and the stone pounder would be backed by the authority of 
power ”). Rangi-nui-te-Ao was the eldest of the seven brothers. This 
saying reached the ears of Tukutahi and Rehetaia, the jxiwerful kinsmen 
of the helpless one. Inquiries and explanations led to the advent of a 
war-party, which effectively -but that is another story. 

The ahirka-roa, the fire that has been alight for a long priod, is a well- 
known term in establishmg claims to land. It takes its origin from the 
custom or necessity of not allowing the fire to become extinct. 

Apart from the method of rekindling a cooking-fire, charcoal fires were 
the ordinary means of heating the wharejiuni, or dwelling-houses. The 
lack of ventilation prohibited the use of wood, owing to the nuisance 
created by smoke. The charcoal as it burnt down was covered by a deposit 
of ash, which was usually gently waved off with the fire-fan ere a fresh 
supply of charcoal was add^. 

The necessity for a fire-fan was further occasioned by the general 
repugnance of the Maori to blowing a fire with the breath. This took its 
origin from the prohibitions impost by the law of topn. If a chief blew 
on an ordinary fire, the breath, coming as it did from his sacred or tapu 
head, impregnated the fire with ta^pu, and prohibited its use for cooking 
purposes. Food is noa, or common, and at the opposite extreme to fapu, 
and food could not be cooked on such a fire. If cooked inadvertently, the 
tapu affected those who partook of it, and the act thus transgressed the 
cmef’s tapu. The act of cooking food on such a fire was also a direct 
insult to the chief, and i* is probable that the abstaining from cooking was 
due not only to fear of the supernormal guardians of the chief’s tapu, but 
also to fear of active human reprisals. Thus the principle of blowing a 
fire with the human breath was dangerous, and was avoided by using a 
mechanical contrivance, the fire-fan. In these degenerate socialistic dajrs 
the fear of tapu has vanished to a great degree, and the fire-fan has lost 
its monopoly. Two generations ago, however, every old woman had her 
fire-fan, which, when not in use, was kept imder the edge of a floor-mat 
flanking the fire. 

The fire-fan is generically known as piupiu ahi. The many words used 
to express fanning a fire were also used for the fan. Such are towhiriwhiri, 
kowhuwhiu, powaiwai, and powhiri. The technique of the fire-fan is quite 
simple. Ordinary wefts of green flax are plaited, usually with a twilled- 
two stroke, in the manner of a miniature floor-mat of the taka variety. The 
one figured in Plate 37, fig. 1, is 8} in. long b^ 5 in. wide. The beginning- 
edge may be done by plaiting the butt wefts with a three-ply braid as in the 
taka mat. The kopetipeti finish is often used with the hiki plait as well. 
In the fan figured, the beginning was simply commenced by interplaiting 
the wefts for a short distance and then using the kopetipeti finish to secure 
them. The last wefts of the finishing-border are sometimes continued into 
a braid to form a loop by which the fan may be hung up; though, as 
mentioned, it is usually kept under the edge of a floor-mat. 

6.FLY.FLAPS: PATUNOABO. 

The fly-flap, or fly-whisk, of Poljmesia again finds a modified repre- 
sentative in New Zealand. The futfui logo of Niue and /tie of Samoa are 
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made of braided Binnet, a number of strands being tied to a handle and the 
free ends left unplaited. They resemble the horse-hair fly-whisks used in 
Egypt. In many of the Padfle islands, Niue especially, swarms of flies similar 
to the house-fly frequent the highways and byways, and swarm round unde- 
fended human bein^ in mpiads. In Niue it is rare to see Natives walking 
about in the daytime without leafy branches constantly in motion to 
prevent these pests from alighting on them. To a man with any feeling 
of pride in himself the fly-whisk is an indispensable part of his everyday 
equipment. In New Zealand the protection of the living from flies was 
unnecessary, and the fly-whisk of Polynesia disappeared. 1 have heard 
members of the Aupouri Tribe of the far North say that their high chiefs 
were so tajni that dire results took place if a fly that had alighted on their 
sacred heads subsequently alit on food. One man stated that to prevent 
such calamity attendants were careful to prevent flies from alighting on 
such chiefs. The immunity of the living Maori, however, was not shared 
by the dead. In olden times one of the weaknesses of the Maori was 
that of keeping their dead above ground for as long as possible : a too- 
hurried burial was looked upon as a disrespect to the dead. Grief must be 
allowed a considerable time to demonstrate its intensity. Even in these more 
enlightened days, owing to the desire of distant relatives or inoumers to 
view the corpse, a good deal of trouble is sometimes experienced by the 
Department of Health in obtaining speedy burial in cases of death from 
infectious diseases. By-laws have had to be enacted under the Maori 
Councils Act to ensure burial in four da}^ in the winter, three days in 
the summer, and twenty-four hours in the case of infectious disease. It 
can be understood, therefore, that in ancient times a corpse before being 
finally disposed of attracted more than the usual number of flies. To 
meet this the fly-flap, that had been discardeil for the living, was retained 
or reinvented for the dead. Sinnet and horsehair not being availabh^, 
and dressed flax-fibre causing more trouble than seemed necessary, the 
Maori form of fly-flap underwent a complete change. It has no connection 
with the fly-whisk of Polynesia except in part of its function. 

The object was to attach to a handle a flat surface of sufficient area 
to ensure swatting a fly that had alighted on a corpse. As the appliance 
was only for the one corpse, and was not kept afterwards, no great care was 
taken in material selected or art displayed in the making. A thin rod 2 ft. to 
3 ft. in length, of manuka or other wood, formed the handle. A short piece 
of similar wood from 5 in. to 6 in. long was placed across the long rod about 
in. to 3 in. from one end. This formed a cross vdth three equal limbs, 
the fourth long limb forming the handle. A strip of lightly scraped flax 
about i in. wide was then used to form the flat striking-surface of the fla)i. 
It was crossed over the middle of the front piece of wocwl, and then, working 
from this centre outwards, was wrapped in succession round each of the 
four limbs of the cross. Reference to fig. 14 will show that the flaxen strip 
is crossed over the anterior surface of the limb, wrapped completely round 
it, and crossed over itself on its way to the next limb. Thus the stroke used 
is a wrapped stroke identicid with that used in the decorative panels of 
houses (6). As each turn of the strip follows the shortest distance between 
two limbs of the cross, it follows that the figure developed is a square set 
on an angle, and thus appearing somewhat lozenge-shaped. This stroke 
was continued until the strip reached the ends of the throe short limbs 
of the cross, when the end was tied. As each turn between the limbs was 
made, the strip of flax overlapped the outer edge of the previous turn, and 
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80 presentod a close surface. The completed figure maintained its lozenge- 
shaped appearance from the long axis of the handle passing diagonally 
through opposite corners of the square. It is interesting to note th^at the 
name of the fly-flap, patu mjato^ is given to some of the lozenge motives 
in the decorative lattice-work of house-panels. The Ngati-Porou of the 
east coast called a fire-flap a hanhau rango. Occasionally a strip of flax 
dyed black was alternated with the white to give a decorative effect. 
Occasionally, too, there might be two cross-pieses instead of one, this 
producing a six-sided figure. (See Plate 37, fig. 2.) 

Though practically confined to use in connection with corpses, the fly- 
flap has on occasions been used for the destruction of flics in a living-room. 
Some years ago, when Maori political prisoners from Taranaki were confined 
in the Wellington gaol, the number of flies disturbed their slumbers in the 
summer mornings. Thirty men of the Ati Awa Tribe made fly-flaps and 
successfully conducted a campaign of extermination. The news of their 




Fio. 14. — Fly -flap : front. Fig. 16,— Fly-flap ; back. 

Fi(;. 16 shows that the flax strip crosses the posterior surface of the arms of the 
cross horizontally or vertioaliy, whereas on the anterior surface it crosses diagonally. 

success reaching the neighbouring Ngati-Kuanui Tribe, a formal invitation 
conducted with all the etiquette appertaining to ancient warfare was sent 
to the Ati Awa. The thirty warriors, fully armed, obeyed the summons, 
and conducted the attack so vigorously that in a short space the Ngati- 
Kuanui tribal prison-cells were utterly cleared of the enemy, ('eremonial 
speeches were then made by the indebted tribe, and a large (for a prison) 
quantity of tobacco handed over with due observances to the victorious 
war-party. It was one of these successful veterans who constructed the 
fly-flap above described. Thus the tenii)orary incarceration of my own 
tribe has resulted in the recording of an ethnological item of some small 
interest. 

Flat ornaments made like the fly-flap were used on the ends of the plumes 
{hihi) of a canoe. They were also called pojtu ngaro^ from the origin of 
the motive. The same motive is also used in some fish-traps, such as the 
Uitehe and the UOoko, They were used as bait-rests, a strand of flax or fibre 
being pasi^ over the bait and round the projecting arms of the oross to 
secure it in position. The Whanau Apanui Tribe, of the Bay of Plenty, 
term the bait-rest of the tardie trap a pouraka. 
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7. SANDALS: PARAERAE. 

Sandals were plaited from flax, or the leaves of the Cordyline australis. 
They seem to have been quite common in the South Island. Skinner (7) 
mentions that on the Poutini coast they were also made of mountain- 
grass, and that in expeditions from five to twenty pairs were carritnl by 
each individual. They were quickly worn out in rough stony country 
or in swamps, and wh(»n a halt was made more were manufactured from 
whatever material was available. In the North Island tlie use was not so 
universal. The Whanganui and East (Joast people know nothing of them, 



Flos. 16-18. — Diagrammatic represeiiiaiiou of sandal: 16, the solo; 17, half ^he 

heel ; 18, the lacing. 


and reganl them with scepticism. In Taranaki, however, they wore worn 
until fairly recently by old men at Farihaka. They say they wore used 
to protect the feet from the frost as well as the rough stones on the beaches. 
They were also used in the Taupo and Moawhango districts, where they were 
termed jHxrekereke, Best (3) states that in the Tuhoe country special ones 
were plaited from the tunuUakuru shrub {Aciphylla squarrosa) ior crossing 
the Huiarau Range. A rough land of combined sandal and legging is named 
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tuniatakuru after the plant AeiphyUa. In the South Island the name tutnata- 
kuru is applied to the wild-irishnian (Dutcaria toumaiou — ** matagowry ”), 
the name for the various species of Spaniard (Aaphylla) being tarofnea. 
In Tuhoeland, according to Best (3, p. 653), Aaphylla squofrosa is tutnata- 
kuru, A, Colemoi being tnramea, Shortland (11, pp. 209''10) when journey- 
ing up the coast of Canterbury in January, 1844, used sandals, which he 
said were made of leaves of iiax or ti (Cordylitie austrcUis), the latter being 
the tougher. The ordinary sandals were paraerae ; a double-soled kind, 
called torua, were usi'd on the stony beach, and lasted several days. 
“ They no doubt,” writes Shortland, “ owed their invention to the necessity 
of ))rotecting the feet from the snow, and the sharp prickles of the small 
shrub ‘ tumatakuru * (Ikscatia toumaiou Raoul), which is very common 
on the plains, and often lies so much hidden in the grass, that you first 
become aware of its presence by your feet being wounded by it.” In the 
interitir oi the plains the plant is a tree 1 4 ft. or more in height. 

Mr. D. McKee Wright found two pairs of these sandals in a cave in the 
Upper Taieri, Otago, with other material proving that they were of old manu- 
facture. Hamilton figures them in vol. 29 of the Tramtactwius of the New 
Zealatid Imiitute. Through the kindness of Mr. F. V. Knapp, of Nelson, 
in whose possession they now are, I have b(H»n able to figure them for this 
article. The wefts are double, and the thick butt ends of the blades are 
used as much as possible. One pair, plaited with a check stroke, taki-tahi, 
had not been U8c*d, and the flaxen strijw for t)ring them on the feet were 
wound round the sandals and across the instep. They were 11 in. long, 
4} in. across the toes, and narrowed down to 3J^ in. across the instep and 
3 in. across the heel. Pig. 16 is a diagrammatic representation of one, but 
reference to Plate 38 shows that by tightening the wefts the part that 
corresponds to the little toe is rounded off and so apjiroaches more nearly 
the shape of the foot. The wefts are fin. to Jin. in width. Five long 

double strips are used, and these, by being bent in the mid<lle, form ten 

wefts. The techni(|ue may be followed by referring to fig. 16. Commencing 
at the big toe, 1, the first strip is twisted on itself in the middle and runs 
diagonally from the big-toe corner towards the right to fonii two dextral 
wefts, A ami B. The second strip, 2, has one part, V, passed through the 
loop of the first strip, above B and below A. It goes to the left and 
functions as the first sirdstral weft. The other part, C, is twisted forward 
at right angles to V and runs parallel with A and B to act as the third 
doxtral. The tliird strip, 3, has one part, W, passed over C, under B, and 
over A, thus continuing the check stroke and acting as the secxind* sinistral. 
The other part, D, is twisted forward at right angles to W and runs 

jiarallel with C to form the fourth dextral. The fourth strip, 4. is treated 

in a similar way. The left portion, X, acts as the third sinistral, and 
continues the check by passing above D and B and under C and A. The 
right portion, E, runs parallel with D and completes the five dextrals. It 
will be observed that there are now five dextrals and only three sinistrals. 
This is due to the first strip. 1, having been twisted round so that both 
parts run parallel to one another to form two dextrals. The fifth strip, 
6, is now treated in a similar manner to the first, only in the opposite 
direction. The left portion, Y, carries on as the fouilih sinistral by passing 
over E, C, and A, and under D and B. As the appropriate width of the 
sandal has been reached, the remaining portion, Z, must be twisted back 
into the body of the article. It is therefore twisted back to run under 
E C and A, and over D and B, and to lie parallel with its first limb as 
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the fifth sinistral. Thus ia the tale completed. The atripa 1 and 5^ by being 
doubled round, lock the wefts in |)oaition on being tightened. They not 
only mark the ends of the toe<border, but commence the two aide borders. 
Thus, on the left aide, the first weft to project beyond the aide edge 
commenced by A ia the first ainiatral weft, V. This is now twisted back 
into the work at to function as a dextral. To continue the check stroke 
it must pass above the first crossing-weft that it meets — namely, W. The 
rest follows automatically. The next left-hand weft to emerge beyond 
the border thus defined is W, and it is twisted back at On the right- 
hand border the first weft to emerge beyond the defining weft Z is the last 
dextral, E. This is twisted back at right angles at passes under the 
crossing-weft D to continue the check, and carries on as the sinistral. So 
the plaiting proceeds, wefts being turned back as they reach the side 
borders. Thus V, which started as a sinistral weft, by the turn at 
becomes a dextral, and at on the opposite side becomes a sinistral again. 
It will be noticed that the turns at the edges are made with a backward 
turn on the left and with a forward turn on the right. It is immaterial 
which way the turn is made so long as a similar one is made on each border 
for the sake of appearance. As the plaiting continues the wefts are drawn 
together more tightly, so as to narrow the sandal towards the itistep and the 
hed. After eight turns at either border the sandal is long enough. Without 
any further twists at the side, the crossing- wefts are interlaced to continue 
the check stroke, and the plaiting ends at the point made by the crossing 
of the two marginal wefts, C and X. Five wefts are left on either side. 

The sole being completed, the fastenings are attached in the following 
manner : Two strong strips of flax are knotted together at the butt ends 
with an overhand knot. The knot is laid upon the apex where 0 and X 
cross in fig. 16. The two strips are diverged so as to lie upon the marginal 
wefts, C and X (fig. 16). The wefts that entered into the construction of 
the sole have been double wefts throughout, one element lying upon the 
other. In the following procedure the upper elements alone are used, the 
lower elements being disregarded for the time being. The left marginal 
weft, 0, is crossed over the right strip of flax and brought round and under 
it back on to the upper surface of the sole, as shown in fig. 17. The right 
marginal weft, X, is treated in a similar manner with regard to the left 
strip of flax. This fixes the point of the heel. Note that no half-hitches 
or knots are used. Following down the five projecting wefts on the loft, 
W, V, and A are treated in the same way as X. B, the last of the series, is 
simply tied to the strip with an overhand knot as in fig. 17. Beferring to 
fig. 16, the wefts D, E, and Z on the right are treated in the same manner 
as C ; and Y, being the last of the series, is tied to the right strip with 
an overhand knot. The heel-margin is thus defined, and the wefts fixed. 
The lower elements of the ten wefts are simply cut off close to where they 
emerge from the last crossing - weft. Pig. 17 is purely diagrammatical. 
Plate 38, fig. 1, shows the weft-ends close together and projecting in over 
the hed-area for about 2 in. This side, done last, naturally fonns the 
upper layer. 

To complete the heel part, two or three strips of flax arc tied to the 
two fiaxen strips at about 1 in. above the knots at B and Y. They are 
tied with simple overhand knots on either side, and are about 4 in. in 
len^h. The ends of the cross-strips are tied close together, and form a 
heu-band to secure the heel part by passing across the tendo Achillis above 
the point of the heel. (See fig. 18.) 



360 


TramaetionB, 


The lacing; arrangemeiit8 over the foot were admirably shown in the 
second pair of sandals in Mr. Knapp’s collection. In these the twill stroke, 
torua, had been used, and they had been worn, as is proved by the condition 
of the under-surface of the sole. The lacing-strips were in actual position, 
with the ends tied. Plate 39 shows one of the sandals in ])osition on 
the foot. The foot, being small, was slijiped in without disarranging or 
untying the lacing-strips. Fig. 18 shows the technique. It will be seen 
that the two long flaxen strijw which helped to fix the upper layer of heel- 
wefts, and to which the heel-band was attached, ar(‘ carried down on either 
side-border in three loo|)s formed by passing the strips through thes«» weft- 
turns at the edges, the third loop being the strip next to tin* toe-border. 
The strips are now simply interlaced through the loop on either side, and 
tied together in front of the ankle as shown in fig. 18 and Plate 39. At 
times a short strip of flax is ])assed through the middle of the toe-border 
at T and tied round the two lacing-strips where they cross to the third 
loop at S. The loop and lacing-strips being continuous, tht* former can be 
adjust^^d to any size of foot. 

Besides parairae and jHirekercke^ Williams gives parahirahi as a sandal 
made of flax. Hamilton (8) states that there were three kinds of sandals 
made in the South Island. One kind was made of a single layer of plaited 
flax-leaves, and was called paraenw hou, or kuara, or parekereke. Both 
paraerae and parekereke are North Island names for sandals in general, 
whether made of flax or ti (Cordyline). Paraerae hou seems to me to mean 
sandals made from fresh leaves, whether of flax or tL His second kind, 
named takitah, seems to be a misprint for takitahi, Takitahi is the North 
Island term for the check stroke, and is applied to a sandal to indicate the 
technique employed. His third kind, torua, is also used in the North to 
indicate the stroke used - viz., a twilled two : but according to Hhortland, 
quoted above, it may have been the name in the South for the sandal with 
double sole. 

Best mentions that combined l*‘gging8 and sandals were made. Besides 
tumatahim, the names rolie and papari are given by him for this article. 
He also mentions toe-caps, called paemena, and leggings, called parenga- 
renga. Of their technique I have no knowledge. 

Sandals and shoes made of narrower white wefts and of dressed fibre 
arc to be seen in our museums, but they must be regarded as modifications 
originating in ])OBt-European times. 

8. SAILS: HA, OR M A MARIK 

Though plaited sails were used in pre-European times, and are described 
by Forster in vol. i of “ Cook’s Voyages,” there are no specimens in New 
Ze.aland to enable us to describe the technique. Brigham, in his ])aper on 
mat and basket weaving, quoting from Mr. Stokes’s essay on the ” Mat 
8ails of the Pacific,” gives a little detail of the sails made in Micronesia. 
The Marshall- Islanders made them of pandanus-leaf. A la|>board of bread- 
fruit wood w^aa used. Long strips of sail-mat were plaited, and then 
strijus were placed together with the edges overlapping. These were sewn 
together with coconut-fibre. The strip figured by him is 4*7 in. wide, and 
the width of the wefts from ^ in. to i in. The sail was twice as heavy 
as an ordinary mat and a little heavier than canvas. A few strands of 
dyed hibiscus-fibre were worked in by overlaid plaiting to run diagonally 
across the strip of matting. The picture in Brigham’s paper shows that a 
twilled-two stroke was used. Stokes records that the Hawaiian sail was 
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made iu strips, but that of Tahiti seems to have been composed of several 
large mats sewn together. 

Fortunately a Maori sail survives in the British Museum, and has been 
figurc*d by Hamilton. (See Plato 40.) It is triangular, with the base 
upwards, and has loops for the mast and sprit. From the posterior edge 
near the top a flag-like ap})endage juts out. The edges of this and of the 
top of the sail are decorated with tufts of feathers. Double zigzag coloured 
lines run vertically down the sail. Hamilton saiys that the material is 
either flax or kiekw. From the narrow width of the wefts as shown in the 
photograph (Plate 40), it is evident that the material is one of the two 
mentioned by Hamilton. Edge-Partington figures the same sail in his 
Ethnoloijival AlhutUy 3rd series, p. 162, and gives the dimensions as follows : 
Liuigth, 14 ft. ; width at top, 6 ft. 4 in. ; width at bottom, 12in. ; length of 
play, 3 ft. 6in. ; width of play. Sin. Tho width at the top, 6 ft. 4 in., is 
wider than the usual section of a floor-mat, and it is probable that in the 
upper part there is a join. The line running down the middle looks like a 
crease due to folding, (lose-up photographs of the sail should be obtained 
from the British Museum and replicas plaited for our own museums. This 
could be done quite easily. Sails have Ix^en so long out of date that the 
}) 08 sibility of obtaining such a copy oi an authentic old-time sail should not 
be neglected. The only authentic copies that our museums possess of the 
kotaha (throwing-stick) were made and carved by Anaha, of Rotorua, from 
measurements and casts kindly supplied by Edge-Partington from those in 
the British Museum. The one vestige of information concerning anything 
approaching the old-time sail that 1 could obtain was an incident narrated 
to me by Paratene Ngata, of Waiapu. During the llauhau war on the 
east coast in 1866 the friendly Maori captured seven canoes at Tokomaru. 
Using ordinary rectangular floor-mats of the porera class, they rigged them 
up like main-sails, but with a Maori diagonal sprit, or titoko, instead of the 
pakeha lower boom. A rope was tied to the lower posterior corner. With 
mats hoisted, this curious fleet successfully sailed to Tuparoa. 
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In conclusion, this and the former article make no pmtension ^ 
having exhausted the art of plaiting. There are tribal differences in 
commencing, joining, and finishing floor-mats, and quite a nuniWr of 
different varieties of baskets and minor articles yet to be described. 
They will receive attention as opportunity occurs. I hope, however, 
that sufficient of the Maori technique of plaiting has been recorded to 
form a basis for comparison with the same art in Polynesia and along the 
route the Polynesians travelled in the past. 

ERRATUM. 

In* the article on “Maori Plaited Basketry and Plaitwork,'* Trans. N.Z. 
Inst.f vol. 64 , p. 714, under fig. 1, instead of “ Commencement of weaving 
a taka mat,” read, “ Commencement of plaiting a taka mat . . . .” 
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The Pasmtg of the Maori, 

By Te Hanoi Hiroa (P. H. Buck), D.S.O., M.D. 

[Head before the Auckland Institute, 16th October, 1922 : reeeii^ by Hditor, 31st December 
1922 : issued separately, Sth J uly, 192iA 


Introductory. 

“ The paaaing of the Maori.*’ These words have a sad and mournful sound. 
They almost convoy the idea that in order to do justice to the subject we 
should bind our brows with wreaths of kawakawa leaves, lacerate our flesh 
with obsidian flakes, and raise the wail of the tangi, for “ a race that’s 
speeding sadly onwaitl to oblivion.” Such seems to have been the attitude 
of most writers in the past. 

In 1881 Dr. Newman (1, p. 177) staWd : ” Taking all things into con- 
sideration, the disapjiearance of the race is scarcely subject for much 
regret. They are dying out in a quick, easy way, and are being supplanted 
by a superior race.” Thus he relegates us to the Shades, and we cease 
to be as important as the carvings our brains designed and our hands 
executed. 

In 1884 Sir Walter Buller (2), in stieaking before the Wellington 
Philosophical Society, said that it was a ” fact that the Maori race was 
dying out very rapi^y; that, in all probability, five and twenty years 
hence there would only be a remnant left.” He quotes Dr. Featheiston 
as saying in 1856, “ The Maoris are dying out, and nothing can save them. 
Our idain duty, as good, compassionate colonists, is to smooth down their 
d 3 dng pillow. Then history will have nothing to reproach us with.” 

In 1896 (3) and 1902 (4) Hill struck a less pessimistio note by enumerat* 
ing various proposals by which rapid extinction might be retarded. 

In a paper read before this Institute in 1907, Archdeacon Walsh (5), 
after ably summing up the exterminating factors introduced by civilisation, 
sounded our requiem in a more sootmng and a}rmpath6tio manner, in 
keeping with his cloth. He said : “ The Maori has lost heart and abandoned 
hope. It {the race] is sick unto death, and is already potentially dead.” 
He quotes von Hochstetter as observing, in 1865, ^'The Maoris • • . 
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look forward with a fata) resignation to the destiny of the final extinction 
of their race. They themselves say, ‘ As clover killed the fern, and the 
European dog the Maori dog, as the Idaori rat was destroyed by the pakeha 
rat, so our people also will be gradually supplanted and exterminated by 
the Europeans.’ ” 

From Featherston in 1856 to Walsh in 1907 is half a century. The 
cumulative experience and study of half a century led the writers quoted 
above to see the Maori race facing nothing but rapid extinction. In view 
of the fact that these writers gathered the procurable data of their day 
and subjected them to careful analysis, their conclusions must be treated 
with respect. The Maori race should show more active signs of becoming 
extinct ; yet in spite of the hopeless outlook expressed to von Hochstetter 
by the victims of the Taranaki War, tffe present generation refuses to 
comply with the picturesque but illogical simile of following the way of 
the vanished Maori rat and the extinct Maori dog. They do not appear 
to belong to the same class of mammal. The native fern does not seem 
to be tamely giving way to the European clover. In this respect the Maori 
has more in common with the flora than with the fauna. 

The quick and easy death prescribed by Dr. Newman has not been 
availed of as he led us to expect. Sir Walter Buller’s twenty-five years 
grace expired in 1909. The race that Archdeacon Walsh said was already 
potentially dead in 1907 should be literally so in 1922. 

Of the five papers quoted above, four have been published in the 
Transactions of this Institute, whilst the fifth was read before the Wel- 
lington Philosophical Society. Since the last address was delivered fiftc‘en 
years have elapsed. It is therefore fitting that the present condition of 
the Maori race should be reviewed, to see how far the sad prognosis of the 
past has been borne out by the facts of the present. 

Population, 

Cook estimated the Maori population as 100,000. As pointed out by 
various writers, this estimate could have been only a very rough guess, 
formed from the coastal tribes that he saw. 

The west coast of the North Island he never explored. Northern Tara- 
naki, from the evidence afforded by the denseness of the terraced hills, 
must have supported a very large population. Whakatane, the Waimana 
Valley, and the Tauranga district show innumerable signs of close occupa- 
tion. In the Oruru Valley, in the north, the forts were so close together 
that they were termed Oruru pa karangatahi (Drum witli the forts aroused 
by one call). Consider the huge garrisons that must have been required 
to man the crater-forts near Pakaraka and Ohaeawai, in the Bay of Islands, 
and the many terraces extending over acres of ground in the Tamaki forts, 
on Mount Eden, and One Tree Hill. If the present Maori jxipulation of 
Orakei and the villages about Onchunga and Mangere were gathered to 
man the reconstructed parapets of Maunga-kickie, how many terraws 
would they occupy 1 And yet there were other forts in this same district 
occupied at the same time. Furthermore, the population was not confined 
to the coast-line and its immediate vicinity. Occupation depended on 
food-supplies, and, incidentally, of course, on the ability to hold the terri- 
tory producing them. The larger rivers and inland lakes produced fish in 
abundance in their due seasons. This supply was not confined to eels, but 
smaller fish, not considered by Europeans, made up for their lack of sise 
by their quantity. 
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Lakes Rotorua and Taupo have no eels, yet the fresh-water fish 
furnished supplies throughout the year, sufiicient being preserved to last 
between the seasons. The forests teemed with birds, which in turn had 
their seasons. Hence there were large tribes settled along the courses of 
the larger rivers, such as the Waikato, Waipa, Whanganui, Waitara, and 
others, whilst the larger lakes of Rotorua, Rotoiti, Taupo, and Waikare- 
moana supported large numbers upon their shores. As the forest is being 
cleared away, signs of terraced occupation are being revealed in inland 
parts concerning which traditional records are meagre or non-existent. 
Though many of these sites may have been tem])orary abiding-places for 
fishing and hunting purposes, and others again have not been continuously 
occupied, after making liberal allowances the signs of occupation point to 
the existence of a large population in pre-Euro|x?an days. 

Some rough idea may be fo*rmed by comparing these past traces of 
occupation with the actual villages occupied in a district at the present 
time. Compare the numbers living at Orakei and Mange re with the 
number required to man either Maunga-kiekie (One Tree Hill) or Maunga- 
whau (Mount Eden). This having been done, remember that there are 
none left to man some of the other forts that wen* occupied at the same 
time. The fighting Ngati-Tama, who manned and held the many strong- 
holds of that stormy strip of Taranaki coast bt*tween the Mokau River 
and the White Clifis, the “ gateway of the west,” have dwindled down to 
a single scattered village of barely fifty souls ; yet in their day they not 
only withstood the ceaseless onslaughts of the groat Mania]H>to and Waikato 
tribes, but conducted victorious campaigns to the north and to the south. 
Some of them live in conquered country to the south, but where are the 
people whom they dispossessed ? North and south, east and west, the same 
sad comparisons hold. There are stretches of coast with many magnificent 
pa, girt with fosses and nsing strong and impressive with tier on tier of 
terraces, but with no modern villages nestling at their bases, and no living 
descendants of the old-time military euginef*rs to recite the* history of 
ancestral achievement. What pro^iortion, then, shall we say existed in the 
numbers of the men of the past to the men of the present ? Were they 
four times as many ? They were at least that. Were they ten times as 
many 1 It does not .seem improbable. With a present basis of 60, (XX) this 
would mean a pre-Europan jHipulation of from 200,000 to 600, (XX). We 
shall never know. 

Whether the expressed view of Buroijesn writers that the diminu- 
tion of the population had, before the advent of their own 

recent anwstor^s M' nature of an excuse or not, we certainly know 
, “*^|Snon was considerably accelerated after their arrival. The 
introduction of firearms by civilized traders altered the whole asfiect of 
Maori warfare. What might almost be termed a manly physical exercise 
degenorated into killing expeditions to avenge old defeats and to acquire 
new territory. There were never such numbers slain of old as occurred 
after the acquisition of guns in the first quarter of the nineteenth centurj'. 

Archdeacon Walsh estimates that in the campaigns of Hongi Hika, 
Te Wherowhero, Te Waharoa, and Te Rauparaha, fully one-half of the 
population were killed. The introduction of epidemic and venereal diseases, 
and the abuse and misuse of European alcohol, foods, and clothing, all 
played their part in the decimation of the race. Influenced by the above 
causes, there was an added infant mortality. To aggravate the introduced 
wastage of Maori life were the unnecessary European wars of the “ forties *’ 
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and sixties.” The wonder is that extinction was still being argued about 
in 1907. 

In the following table the figures for the earlier years are estimates. 
The lowest ebb appears to have been reached in 1871, with another serious 
drop in 1896. 

Table 1. — Popitlation. 


Authority. | 

Year. 

Population. 

Increase or 
Decrease. 

Captain Cook 

1769-74 

100,000 

(400,000) 

1 

Nicholas . . 

1814 

180,000 


Rev. W. Williams (estimate) . . 

1836 

200,000 

(120,000) 


Estimate . . 

1840 

114,000 


(Governor 0n»y 

1849 

120,000 

1 

Mr. McLean 

1863 

60,(XX) 

1 

Judge Fenton 

1 1868 

66,970 

1 

Estimate . . 

' 1867 

38,640 

1 

,, 

1 1871 

37,620 

1 

(^olonial Government 

1874 

46,470 

1 

,, ... 

1891 

41,993 

1 

,, ... 

1896 

39,864 

1 

,, ♦ • • • : 

1901 

43,101 

1 

1 

(^olonial Government (proper census) . 

1 1906 1 

1 47,731 

' In. 4,630 

>» >> • • 

, 1911 

49,844 

/w. 2,113 

,, 

1 1916 

49,776 

1 Dec. 68 

•I )i • • 

1921 

52,751 

, In. 2,976 


I 


Sir Walf-er Buller, when he made his prognosis in 1884, estimated the 
population at the low figure of 30,000. Twenty-five years later what should 
have been a remnant had reached the healthy figures of over 48, (KX). Arch- 
deacon Walsh held that no reliance could be placed in the figures until the 
census of 1906. Here proper house-to-house visits were made by properly 
qualified enumerators, and the assistance of intelligent and trustworthy 
Maori with local knowledge was obtained. He considered that previous 
rises in population were due to inaccuracy of returns. He was so sure 
of the accuracy of the 1906 census that he further stated, in 1907, “ Finality 
has now been reached, and the next census will show that the Maori popula- 
tion, instead of increasing, has been diminishing all the time, and that if 
the present rate of declension continues it must soon reach the vanishing- 
point.” The next census, in 191 1, taken by the same system which gained 
the Archdeacon's confidence, showed an increase of 2,113. The census of 
1916 showed a falling-off of 68 ; but when it is remembered that hundreds 
of Maori troops were out on war service it will be seen that the decreaw 
was not real. Tlie next census, in 1921, showed an increase of 2,976. This 
increase is the more meritorious when it is remembered that, during the 
period it covered, the influenza epidemic of 1918 carried off over 1,(^ 
victims. Thus, since Archdeacon Walsh said sixteen years ago that finality 
had been reached, there has been an actual increase of 6,020; and his 
vanisldng-point has, we hope, been deferred for ever as far as extinction 
is concerned. 
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Increasbd Percentage of the Young. 

We are apt to think that, aa the older type of Maori pasaes away, so 
the race is decreasing, and the census increase is not real. There can be 
no doubt that large villages, populous within the memory of people of 6fty 
years of age, have dimimshed in size and population. Whilst the decrease 
has in some cases continued up to the present time, in a majoiity of cases 
the increase in the last twenty years has been real. Through individualiza- 
tion of land the communistic village life is being broken up, and settlements 
have a scattered and sparse appi^arance as compared with the past, ft 
is only when the tribes rally to the village meeting-house for some tribal 
object that a real idea c^n be formed of the numbers that are scattered on 
individual holdings. The increase in the number of children is shown by 
the increased problem of accommodation in Native schools. The following 
table shows the steady increase that has been taking place in the percentage 
of children in the whole population : — 


Table 2,- 

-Moon Popylation under 

Fifteen Years, 

Year. 


Population. 

PeroentaM of 
Total Popuution. 

1891 

, . 

.. 14,261 

34-1 

1896 


.. 14,248 

35-7 

1901 

, . 

.. 16,082 

37-3 

1906 


.. 18,417 

38-6 

1911 


.. 19,902 

40-0 

1916 


.. 20,636 

41-3 

1921 


21,071 

40-0 


The Staying of Extinction. 

In the confusion that followed the clash of two cultures, the Maori of 
the early nineteenth century was unable to distinguish the good from the 
evil in the two systems. 

By adopting European weapons, food, and clothing, and becoming 
Christianized, he himself voluntarily commenced the disintegration of his 
own system of culture. No neolithic people could in one or two generations 
adopt and assimilate European culture in its best features. The Maori 
was further retarded by the fact that the culture introduced by many of 
the early trading and whaling vessels was, to say the least of it, not of a 
high standard. The influence of so many escaped convicts from Australia 
also retarded the efforts of the early missionaries. With so much to contend 
against, the Maori had to pay a heavy toll of life, and it is no wonder that 
the serious reduction in the number of the population should have made 
people think that the extinction of the race was close at hand. 

The present increase of the race is due to the gradual elimination of 
the factors that caused decay. The flist great change was the cessation 
of intertribal warfare with European weapons. The main cause of this 
cessation was the acceptance of Christianity, Defeated tribes who had 
subsequently acquired guns and were organizing for the day of vengeance 
accepted the teaching of {leace and good will and laid aside their arms and 
thoughts of revenge. It must alwap remain a matter for regret that this 
peace should have been ruptured between the pakeha and the Maori in 
the ** forties ” and the ** sixties,” through lack of full appreciation of more 
padfio ways of dealing with the warlike Maori. More lives were lost, and 
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piogreBS received such a shock that in some districts the evil effects still 
linger. 

Though the guns and tomahawks were laid aside at a fairly early period, 
the effects of other evils continued for a longer time. Venereal diseases 
that were introduced by the crews of the early traders and whalers had 
their dying fires revived by-the soldiers of the “ sixties.*’ I have learned 
on reputable authority that seventeen Maori women captured by white 
troops at the fall of one of the Waikato forts, on their liberation spread the 
disease amongst their people. The disease died out after working its havoc 
on the fertility of the race. Any serious recrudescence that might have 
occurred as the effect of helping to share the ** white man’s burden ” during 
the Great War has, owing to modern methods and treatment, been arrested 

Epidemic diseases that claimed so many in the past are no longer allowed 
to go unchecked. The prevention of disease by the organization of a special 
Department of Health has been of comparatively recent origin amongst 
the Europeans. In the benefits of such measures the Maori has shared 
to a material degree. The reorganization of Maori Health Councils, the 
appointment of Native Health Nurses and Sanitary Ins^iectors, and the 
setting-up of a Division of Maori Hygiene m the Department of Health 
have all had their effect in lowering the heavy mortality due to epidemic 
diseases. When we consider the mortality still caused by typhoid fever, 
we shudder to think of the days when it went unchecked, and tangi after 
tafigif in lamentation of the dead, spread the scourge from village to village. 
Medical Officers of Health and Hospital Boards keep a wary eye upon their 
districts, and the Maori people as a whole no longer accept disease and 
death with fatal resignation. In the last year or so, in districts where 
typhoid has occurred, over 2,000 inoculations against the disease have been 
made. The Tokotoko rangi (“ S|)ear from heaven that sweeps away food 
and man”), that the ancient poet Turaukawa lamented over, no longer 
makes thrusts that go unparried. 

Sanitation has made groat advances. The simple but efficacious form 
of latrine that Rupe first instituted in the home of the god Rehua in the 
tenth heaven, copied by succeeding generations in the hill-forts of old, and 
abandoned with so much of good in the old culture, is being restored in 
its modern form in a modem environment. Water-supplies are protected, 
and modern systems installed. Ventilation, which as applied to communal 
meeting-houses was bitterly opposed twenty years ago, is now treated 
as a matter of course. Model by-laws are administered by Village Com- 
mittees acting under the authority of Maori Health Councils. Tangi, 
Aui, and such gatherings are conducted under sanitary rules, and avoid the 
disasters of the past. 

Maori communal life is disintregating. Each generation has added 
something of European culture, and the old order changes, giving place 
to new. The thatched house with earthen floor is now, because of its 
rarity, a thing of ethnological interest. No longer is a group of small huts 
clustered round a meeting-house typical of a Maori village. Individual- 
ization of land and European needs are dispersing the families to their 
separate holdings. In many places the tribal meeting-house stands alone, 
or flanked by a solitary cooking-house, patiently waiting until a death or 
some object of great moment shall for a brief period draw its people 
together l^neath its sheltering roof. Visiting ethnologists have asked me 
to take them to some typical Maori village where they would see something 
of the old Maori life, but I am unable to comply. The time was when I 
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could send a message to the chief of the village to assemble his people in 
the daytime — but not now ; they are too busy attending to their farms 
or labouring to obtain a livelihood, and cannot afford to waste a day. 
Meetings must be held at night, and sufficient notice must be given to inform 
the scattered households. Then, when the c^scussion is over, instead of 
reclining in their rugs and telling tales of ancient days till dewy mom, 
they pick up their belongings and depart for their homes, for the coming 
day has its duties. This is as it should be. 

Many people express the opinion that it is a pity that the old Maori 
hdka (war-dances) and foi dances are being lost. In the same breath they 
say that the Maori must work his land and live like Europeans. The two 
are incompatible. The haka and the various dances were the amusements 
of a people living together and spending their evenings in a communal 
meeting-house. The Maori is adapting himself to changed circumstances, 
to a changed environment. The dirge of the lament and the rhythm of the 
dance will disappear with the communism that brought them into life. 
It is a pity from the ]>oint of view of sentiment, but sentiment alone will 
not provide for man's material welfare. 

In the changes that have been taking place, the misunderstandings about 
food and clothing also have gradually been dispersed. Many of the old 
Maori foods, that were once a necessity, are now prepared only as a 
luxury on special occasions. £urop<»an foods, in the orthodox c^ombina- 
tions and methods of preparation, are now the ordinary fare of every house- 
hold. The once universal earth-oven is used only on special occasions. 
Even at some of the large gatherings, steam generated by traction-engines 
is used instead of the heated stones of the past. European clothing is now 
misunderstood by the Maori no more than by the average European. 

To see old Maori men of the present day changing into pyjamas ere 
ensconcing themselves between clean sheets is to realize the significance 
of the change they have undergone on their not long, if arduous, road of 
modern progress. All down the changing years the things that appeared 
impossible to one protesting generation of Maori were advanced a step 
nearer by the very ones who protested, and made possible for the generation 
following. The Maori who fought unsuccessfully against European troops 
in the wars of the '' sixties saw his hopes blighted and his visions of a 
Maori world crumble into ruins about him. He told von Hochstetter that 
the Maori would becx)me extinct like the New Zealand fauna. Hochstetter 
and others believed him. The Maori of the present day, who fought side 
by side with the descendants of his former enemies on the fields of Gallipoli, 
France, and Belgium, fought for the honour of a common home and the 
saving of the new culture which he has adopted as his own. His horizon 
has expanded, and he realizes even more than a goodly number of the 
people of England what the British Empire really means. The nightmare 
visions of the past have been thrown off like a frayed flaxen cloak, and the 
unfettered Maori of to-day with self-reliance looks confidently forth into 
the future. 

At the time Featherston, von Hochstetter, Newman, and Buller wrote 
they were probably justified in their doleful outlook. Hill enumerated 
various proposals, most of which have come to be adopted. The cumulative 
effects resulting in recovery were not so obvious to Walsh in 1907 as they 
are now. There was a tendency in the past to attribute the Maori decrease 
in population to an implied law that all dark-skinned races die out after 
contact with civilization. The Maori was regarded as inheriting extinction 
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because it was overwhelming other branches of the Polynesian race to 
which he belonged. Marett (6) points out that evolution is influenced by 
race, environment, and culture. He says : “ Life evolves— that is to say, 
changes — by being handed on from certain forms to certain other forms, 
and a partial rigidity marks the process together with a partial plasticity. 
There is a stiffening, so to speak, that keeps the life-force, up to a point, 
true to its old direction, though short of that limit it is free to take a new 
line of its own. Race, then, stands for the stiffening in the evolutionary 
process. Just up to what point it goes in any given case we probably 
can never quite tell.*’ It was this stiffening or partial rigidity in the evolu- 
tionary process, termed “ race,” that was to doom the Mauri to extinction. 
Vhe element of paitial plasticity in the evolutionary jirocess has not had 
sufficient weight attached to it as an avenue of escape for the Maori. It 
is this ” superadded measure of plasticity, which has to be treated as 
something apart from the racial factor,” that responds to the effects of 
environment and culture. As the environment has been changing, so 
the Maori, whilst maintaining his race, has been changing with it. To 
compare him with the present-day Polynesian of the tropics is unfair to the 
Polynesian. 

Though the Maori is still of the same race, the plastic part of him has 
been subjected for over five centuries to a changed environment. Five 
centuries in a temperate* climate toughened his constitution, sharpened 
his mentality, and altered his material culture. The islanders, with their 
open houses, scanty tapa clothing, and food without labour, were left far 
behind the Maori. The sea-roads to Hawaiki were closed down for ever. 
Warmer houses were built, weaving was invented, the cultivation of the 
kumara and the taro demanded more onerous care. The working of 
large forest-trees for buildings and canoes, the excavation of fossed and 
palisaded forts, and the numerous changed conditions induced by a more 
vigorous climate, caused him to shed the indolence of the tropics. 

A more vigorous and virile people was bred, and when conditions were 
rudely changed with the nineteenth century the Maori was in a better 
condition to survive extinction than his more easy-going kinsman in 
Polynesia. As bis material environment has changed in New Zealand, 
the Maori has strewn the century path with the thousands of his dead ; 
but generation by generation the measure of plasticity has reacted little 
by little, until now the survivors have w^eathered the storm of extinction. 
In like manner the introduced culture has gradually been assimilated through 
necessity, association, and the teaching of schools. Better housing, regulai 
work, a settled source of income, with regular meals, are resulting in an 
improved material environment for the family, which in turn provides a 
better prenatal environment for succeeding generations. 

Dr. Rivers (7), in discussing the defiopulation of Melanesia, assigns the 
greatest factor in the nearing extinction of some of these {leople to a 
psychological cause in the lack of the incentive to live. We know that 
the Polynesian can resign himself to die for no organic cause. The Maori 
in the past has been no exception. We have seen that some of the older 
generations, after the failure of military and religious attempts to n*8torc 
the mana and power of the old-time regime, have proiihesicd early 
extinction, and had no hope in life. Fortunately, they produced offspring, 
and the healing hand of time has effaced such destructive pessimism. The 
Maori has a happy disposition, and his sense of humour has saved him 
from undue depression. In these days he has his amusements and manly 
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games, his hopes and aspirations, and every desire to prolong life. It was 
his sense of humour and his happy disposition that made him such a good 
soldier, lie reacted less to the depressing conditions of European warfare 
than most of his white comrades, and there could be no greater test. 

Profortion of Ssxss. 

When the number of males exceeds the number of females to an extensive 
degree it is looked upon as a very important factor leading to the disappear- 
ance of a race. Newman pointed out the great preponderance of males 
in the Maori population, and quoted Judge Fenton’s figures for 1869, and 
those of the census of 1881. I have reduced these figures to females per 
1,000 males, and added the European figures, in the following table : — 


Tahle 3,— Females per 1,000 Males. 


Year 


Maori. 

Kuropean. 

1869 (Fenton) 


.. 766 

. 

1881 


.. 809 

, , 

1891 


.. 832 

883 

1901 


.. 866 

903 

1906 


.. 869 

887 

1911 


.. 882 

896 

1916 (war-tmie censun) 


.. 919 

993 

1921 


.. 890 

969 


It will be seen that since Newman’s figures there has been a steady 
increase in the proportion of females. The 1916 census must be disregarded, 
as there were so many males out of the country on war-service. 

From the data compiled with the kind assistance of Native-school 
teachers, the following result was arrived at : — 

Number of Native schools . . • , 102 

Number of pupils with Native blood . . . . 4,549 

Females per 1,000 males , . • . . . 921 

If we may take this as an indication of the proportion in the rising 
generation, it will be seen that the improvement is being steadily continued, 
and the menace of speedy extinction from the undue proportion of males 
is steadily being effaced. The chanp from 766 per 1,000 in 1869, to 890 
in 1921, and 921 amongst the children in 1922, is one that is of the greatest 
importance. 

Absorption of the Race, 

Though we have pointed out that the theory of rapid extinction has 
been disproved by the increasing ^pulation shown by the latest census 
returns, it does not follow that the Maori ivill continue to exist as a 
distinct race for an indefinite period. The anthropological study of races 
teaches us that where a people survive extinction and at the same time 
are not able to maintain a certain amount of isolation they become 
merged in the general population. Dr. E. B. Tyler, in speaking of the 
unity of mankind, says, *‘AI1 human races, no matter form or colour, 
appear capable of intermarrying and forming crossed races.” In historic 
times, mixture of race is the rule, whilst racial purity is the exception. 
In no part of the world has the anthropologioal method of following up 
certain physical features, such as head-form, hair- and eye-colour, and 
stature, been used to disentangle the confusion of race-mixture with such 
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success as in Great Britain and France. The ancestors of the white New> 
Zealanders were the result of the blending in Britain of a number of ethnic 
waves, commencing with the lon^-headed cave-dwellers, whose implements 
have been found in the river-dnft of the late glacial epoch, and ending 
with the last of the Teutonic series in the recent Norman Conquest. The 
ancestry of the brown New-Zealanders is still exciting inquiry, but we 
have been assured that Caucasian and Mongoloid blood entered into it in 
far-o£E Asia, and that Negroid and Melanesian elements contributed very 
slightly during the colonization of the Pacific. Another intermixture 
should not matter much to either side, since each was long ago deprived 
of any pretensions to purity of race. 

We have not sufficient data to show completely what has taken place 
with regard to assimilation, but we respectfully submit a few facts for 
consideration, with the hope that they may be amplified later. 

Density of the Maori Population. 

By its own natural increase the larger European population (1,218,913, 
as against 52,751 Maori in 1921) is every year rendering the proportion 
of the Maori population less and less in the total population of the country. 
The following table shows that the number of Europeans to one Maori has 
been steadily increasing in spite of the fact that the Maori population 
has also been increasing : — 

Table 4. — Ratio of Mcmi to European. 


Year. 

1891 



Number of JSuropeaiis 
to Oii<> Maori. 

. . 14-9 

1896 



. . 17*6 

1901 



17*9 

1906 



18-6 

1911 



.. 20-2 

1916 



. . 22-0 

1921 



23-6 


The proportion of 23*6 Europeans to 1 Maori, or 4*2 Maoris for every 
100 Europeans, is the ratio for the total population of both Islands. 

The density of the Maori population in particular districts, however, 
varies considerably. This is clearly shown in the accompanying map. The 
population of Maoris and Europeans was taken for each hospital district, 
and the number of Maoris to 100 Europeans shown for each area. The 
boundaries may not bo quite accurate in every particular, but they serve 
to convey a general idea. The outstanding feature is that there are two 
areas of dense population, one in the north and one in the east. In the 
black area of Hotaanga, on the west side of the northern area, there are 
more Maoris than Europeans. To the north and north-east of it lie 
Mans ;onui and Whangaroa, with 71 and 74 respectively to the lUO Europeans. 
To me east lies the Bay of Islands with 64. Though tliese parts have 
probably always carried a large Maori population ovdng to the climate 
suiting the cultivation of the kumara^ its present high ratio was further 
assisted by lesser European settlement. Though containing the oldest 
European settlements, the area contained so much poor gum-lands 
unsumble for closer settlement that European settlers went elsewhere. 
The Maoris naturally hold the fertile vdleys; and except for timber, 
gum, and trading there was not so much inducement for white occupation. 
With the opening-up of some of the land, and better travelling facilities, 
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the European population is increasing, and in the future we may see the 
shading of this area becoming hghter This density of population has in 
the past been protected by the isolation the area enjoyed on account of 
bad roads and comparatively poor country Passing south, we encounter 
larger towns at Whangarei and Dargaville, with larger white populations, 
thus further reducing the Maori density to 8 and 12 4 respectively In 
the Auckland district, in spite of a fairly large Maori population of 1,733, 
the huge white population reduces the density to less than 1 Owing to 



Map of North iHland, showing density of Maoris to European<<, in hospital clistnots. 


prosperous European settlements, the Waikato distnct, though containing 
9,234 Maoris, has its density reduced to 11*9 when spread over its very 
large area 

Turmng to the other dense area, in the east, we find that it also has 
enjoyed isolation in the past Owing to bad roads, land-buyers of the 
early days sought holdings in more accessible places During those days 
of isolation the Ngati-Porou Tnbe, of Waiapu, learned sheep-farming, 
and are working their lands themselves Knovnng how to utihse their 
lands, they now refuse to provide the opportunity for excessive European 
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penetration. Their material prosperity is no doubt having its effect in 
increasing the population, which for Waiapu is 3,643. East of Waiapu 
we have the Bay of Plenty, with a fairly dense population owing to conditions 
being congenial to the Maori, and lack of roads retarding European 
settlement. Tauranga, farther east, owing to old European settlement, 
shades off to 27. Below Waiapu wo have the coni])aratively large town 
of Gisborne reducing the density of the Cook County to 9*7, but farther 
on Wairoa rises to 64. Wairoa has in the past suffered a certain amount 
of isolation from bad roads and an uncertain port, whilst the Maori in 
the district have always been strong. From now on we reach countrv 
easily accessible and early acquirable, and so we pass through Hawke’s 
Bay, Waipawa, and Wairarapa, with densities of 3*6, 2*7, and 2*4 
respectively. On the west coast from Taranaki to Wellington the same 
conditions hold, owing to early settlement, early acquisition of Maori land, 
roads and railways, large towns, and the continuous decrease in the density 
of the Maori population of the area. If smaller parts of the areas were taken, 
such as the Wanganui River and Lake Taupo, a slightly different arrange- 
ment of shading would be shown in those particular parts. 

For the South Island, Picton and Wairau, with 6 and 1-6 respectively, 
are the only districts with a density not below 1. For the whole of the 
South Island there are 4 Maoris to 1,000 Europeans. In two Hospital 
Board districts there are 4 to 10, (KX) whites, and in three districts there are 
none at all. 

When the density falls very low, the opportunities for assimilation by 
intermarriage are increased. 

Miscegenation. 

Intermixture between the two races has been going on from the earliest 
days of colonization. Newman held that half-castes were a feeble race, 
tending rapidly to extinction, and with no imi)roved fertility. He produced 
no data to support his statement. 1 doubt its applicability at the present 
time, but hope to acquire further data on the subject. In the United States 
Boas found that in half-breed women the fertility was considerably larger 
than among full-blooded women. At the present time there is, in the 
accredited Maori population, a larger percentage with mixed blood than 
we are apt to think. In the census returns half-castes living as Maoris are 
counted with the Maori population, and those living as Europeans are 
correspondingly counted with the European. It would be interesting to 
know what are the exact boundaries of the two modes of living. In lieu 
of the 1921 census, if we take the 1916 census and add the European half- 
castes to it and then work out the percentage of the total half-castes to 
the full Maori population, we get 6,750 half-castes, or 12-7 per cent. Thus 
we know definitely that 12*7 per cent, of the 1916 population had European 
blood in their veins. But this is not the full measure of intermixture, for 
the children of half-castes with Maori and other combinations are counted 
as Maori in the census. It would be interesting to know what percentage of 
the 52,751 in the last census had white blood. Of 814 men of the Maori 
Battalion examined by me in 1919, 48 per cent, had white blood. Of 4,039 
pupils from 94 Native schools the following results were obtained : — 

Race. Number. Percentage. 

PuU Maori 2,016 49-9 

Maori with white blood .. ,. 2,023 60'1 


4,039 


100-0 
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These results would indicate that a considerable amount of miscegena- 
tion exists. With the increasing dilution of the Maori in so many districts, 
and improved material welfare and education making both sexes more 
attractive, miscegenation is likely to increase. Every person of mixed 
blood marrying a full-blooded Maori adds further to the process of gradual 
assimilation or absorption. The full Maoris are constantly having their 
ranks depleted by marriages, not only with full Europeans but with 
Maoris of mixed blood. The question is whether the full Maoris are 
reproducing enough to make up for the wastage from their ranks by death 
and marriage. To keep up their numbers they must, of course, marry 
full Maoris themselves. Every full Maori who marries any one not of 
full blood like himself has deliberately step^H^ outside the narrowing 
confines of the full-bloods, and the more children he begets the more he is 
assisting in changing the full Maori into another type. 

An idea prevails that the full Maori is really decreasing in this manner, 
and it is the mixed part of the Maori population that is causing the increase 
in the census returns. A very significant fact was brought to light by the 
returns kindly sent me by the Native-school teachers. In the proportion 
of sexes already dealt with the return for over 4,000 children of full and 
mixed blood was 921 females per 1,000 males. Returns for 1,169 children 
of the same series enumerated the sexes in each class from full blood to the 
various fractions of mixed blood. From them I give the following : — 

Number of 

Haco. Malefl. Females. Fomalea per 

1,000 Malea. 

Full Maori 318 238 748 

Mixed blood .. .. 313 290 926 

The numbers are too small, but the hint is so important that I give 
them. If in the improved condition of the total Maori population the 
improvement augured by the increase in the proportion of males applies 
only to the mixed-blood element, whilst with the full Maori it is falling, 
as hinted at by the figures 748 per 1,000, then the full Maori will disappear 
more quickly than we imagined. However, there is need of research work 
here. The only scientific method to apply is to subject as many settlements 
as possible to investigation by the genealogical method. Every family 
should be traced back genealogically until full blood is arrived at on both 
sides. Thus the amount of miscegenation could bo arrived at, and light 
thrown on various other important matters. 

In conclusion, I have to thank the Native-school teachers for sending 
me returns from their schools showing the proportion of sexes and the 
amount of mixed blood amongst their pupils. Available data from the 
census returns has been used to show that the rapid rate of decrease that 
occurred in the early half of the nineteenth century has ceased, and that 
the pendulum has begun to swing in the other direction. 

The large pre-European population will never be regained by the full- 
blooded race, but the steady increase of the last twenty years shows there 
is something in the old tribal proverb, ** We will never be lost, for we 
spring from the Sacred Seed which was sown from Rangiatea.” 

Miscegenation has stepped in, as it has all down the ages, and will 
render the assimilation of culture and physical features the stepping-stone 
to the evdlution of a future type of New-Zoalandcr in which we hope the 
best features of the Maori race will be perpetuated for ever. 
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The Food Vahies of New Zealand Fish : Parts 3 and 4. 

By J. Malcolm, M.D., and T. B. Hamilton, M.A., B.Sc. 

[Mead before the (Hago Institute, 12th December, 1922 ; reteiied by Editor, Slst December, 
1922 ; issued separately, 8th J uly, 1924 ] 


PART 8 : SOME CALORIMETRIC ESTIMATIONS. 

This paper continues the scries begun by Mrs. I'). E. Johnson (Trans. 
N.Z. Inst., vol. 62, 1920, pp. 20-26, and vol. 63, 1921, pp. 472-83), 
and many of the estimations were made on dried-fish powders that had 
been prepared and anal 3 rBed by her. 

Methods, 

The form of calorimeter employed was the Berthelot - Mahler. The 
combustion was done in compressed oxygen (26 atmospheres), and the 
rise in temperature was taken with a i^kmann thermometer gradua^ 
in 1/100^ C. and read with a lens to 1/600'’. The quantity of water ui^d, 
including the water-equivalent of the bomb, &c., was 2,500 grammes, 
and our results with substanc^ of known caloric value indicated an 
experimental error of less than I per cent. 

Since it was necessary to extract the *'fat” with solvents that are 
themselves combustible, we considered it advisable to test our methods 
in this way: in several powders we determined the caloric value of 
the whole, and then the calorio values of the extracted fat and of the 
residua separately. By comparison we found that no appreciable change, 
such as absorption of the solvent by the fat or residue, had occur^ 
during the manipulations. 

Example : In a dried-fish powder (gromr 5 — see Table I) we found by 
analysis 19*60 per cent, fat (»)» eUier-soluble, substance), 6*62 per cent, 
extractives, and a residue, ohi^y protein and salts = 74-0 per cent. The 
caloric value of the fat was found to be 8*6 calories per gramme, of the 
extractives 6*3, and of the residue 5*6. On calculating the caloric value 
of the powder from these data we get the figure 6*169 calories per gramme, 
while the direct estimation of the cidoric vdue of the powder gave 6'166. 
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Fat. 

The ethereal extract of the dry-fish powder was used, since that is 
usually reckoned as fat in the analysis of foodstuffs. The following values 
were obtained : — 


Tablk 1. 


1 Xo 

Kingfiah (haka; 1 
SenoUi lalaitdii) 

( alone \ alue of Fat 
{H r OruriiffM* 

1 8*7t)e calonea. . 

1 8-822 

8 80.) Oi\orago) 

1 KoiiiHrkH. 

Fat cxtrac-tecl from dried-fiah powder. 

1 

• 

1 

1 8-8S7 

j iSamp. 

(Proper (hapuku ; ^ 5 

OhgoruM gtgofi) 

1 

8-«70 

8 678 

S-674 (avorace) 

' Same. 

Groper . . , X 

1 

U-059 

9 045 

9-0.52 (average) 

Fat extracted from aloohol-dnod fish, low 
temperature ; old. 

(Proper . . Y j 

9-842 

Same, but fresh. 


These results indicate that during the drying of the fish (but probably 
in greater degree during its storage) — exposed to the light and to a 
certain amount of air some oxidation occurs, sufficient to reduce the 
caloric value from 9-8 to 8‘G. ft would b'‘ interesting to find out how 
much depreciation of the fuel-value occurs in the cooking of fish, and 
how fish-fats compare with <ither fats in this respect. 

UxSAPONIFlABLE MaTTER. 

When the ethereal extract of fish is saponified with alcoholic potash, 
a certain amount of fatty material, soluble in ether, remains unattacked. 
This consists of cholesterols and other alcohols which replace the glycerol 
of the ordinary fats. We have reason^ to believe that little, if any, of 
this unsaponifiable matter is digested or absorbed in the human alimentary 
tract, and the caloric value of this part of the fat should therefore be 
subtracted in order to arrive at the true or utilizablc fuel-value of the 
ethereal extract. In the specimen of groper-fat X in Table I the caloric 
value of the unsaponifiable material was found to be 10-4 calories. In 
quantity it amounted to about 10 per cent, of the fat, so that while the 
total fuel- value of the fat was 9-05 calories the true value was only 8*01. 

These two considerations- viz., depreciated value on heating and drying, 
and the presence of a relatively large amount of unsaponifiable matter— 
both tend to reduce the standard figure (9-1) for caloric value of fat. 
When applied to fish-fats our estimations indicate a net value not above 
8*0 calories per gramme. 

Extractives. 

In a weak alcoholic extract of the dried-fish powder we obtained a 
calonc value of 6-3 per gramme. The figure usually given for caloric 
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value of meat-extract is 3‘16. That the higher value in our case was 
due to substances soluble in ether, and presumably also dissolved out by 
the alcohol, is shown by the fact that on extracting with ether the caloric 
value was 3*52. We have not investigated the matter further, but we 
tliink it likely that an extract of fish prepared in the same way as 
commercial extracts of meat would probably have a higher caloric value. 

Protkin. 

A few estimations of the caloric value of the proteins of fish gave an 
average figure of 6’43 — calculated for the water -and ash-free substance. 
This corresponds closely to the figure for mammalian protein. 

Acknowlkdomknts. 

W«* again beg to acknowledge the grant of money from tiie Government, 
through the New Zealand Institute, which mad(» this research possible ; 
also the hospitality of the University of Otago in granting us working- 
space, gas, light, water, &c. 


SUMMARV. 

In calculating the fuel-values of fish fats and oils the ease of oxidation 
before ingestion and the presence of considerable amounts of unsaponifiable 
matter should be taken into account. Instead of the standard figure, 
9*1 calories per gramme, the observations here recorded would indicate 
a figure about 8*0 calories. 


PART 4: (Y)MPOSlTrON OK THE PAUA fHALlOTlS IR/S), 

This paper gives an account of some analyses of the shell-fish paua 
(in this case Haliotis iris), which was used as food by the Maori and is 
also frequently used by Europeans. 

The chemistry of molluscs in general has already attracted some 
attention, but our knowledge of the biochemical processes occurring in 
them, and especially in the marine forms, is still very meagre. The 
Haliotis has been shown to contain substances rarely met with in the 
composition of ordinary foodstuffs, or met with in smaller concentration. 
These compri.se taurine (although there are no bile-salts), chlorophyll, 
haemocyanin, and, among the inorganic constituents, zinc. At the very 
outset we were impressed with flie need for care in applying standard 
methods of diet-analysis to such material. One reason for this is that 
the part of the shell-fish used as food includes the alimentary canal and 
its contents, the glands, heart, and sexual organs ; whereas in vertebrate 
animals used as food only the muscles and certain organs are eaten. The 
results are that in shell-fish wo have a more heterogeneous mixture of 
materials, the non -protein nitrogen is high, the substances soluble in 
ether are by no means all fat, and the percentage of unclassified material 
(“ extractives *’) is considerable. 

Our investigations were chiefly directed to the determination of the 
relative amounts of protein, carbohydrate, fat, and ash. 

The paua were obtained from the shore at Pounawea. They were alive 
when received in the laboratory, and were kindly identified for us by 
Professor Benham as Haliotis iris. 
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For the purposes of analysis some were divided into a “ visceral ** 
part and a muscle part, before being dried in an oven at about 65° C. 
Others were dried similarly without separation into parts, and some were 
used fresh for glycogen estimation. 

Protein. 

The usual method of estimating protein in food is to multiply the 
mtrogen by the factor 6-25 or 6-37. This method is based on the 
assumptions that most of the mtrogen is in the form of proteins, and 
that the proteins contain an average of about 16 per cent, nitrogen. ()f 
these assumptions the first, at any rate, cannot be held without reserve 
in the case of these shell-fish, as the following figures show : — 

In one sample of dned paua, visceral part, the total nitrogen was 
found to be 9-0 per cent. ; in another sample of the same powder the 
nitrogen present in an extract made with repeated quantities of strong 
alcohol followed by a small amount of watery trichloracetic acid was 
2-95 per cent. ; while that of the residue was 6-36 per cent. The figure 
2-95 18 due to substances of non-protein nature. If we were to proceed 
in the orthodox way to calculate the protein percentage from the total 
nitrogen we should get 58-1 (9-3 X 6*26), or about J5 jier cent, of the 
fresh material. If, on the other hand, we were to take only the nitrogen 
that is insoluble when treated as described above we should get 39*7 per 
cent, protein (6-35 X 6'26), or about 10 per cent, of the fresh “ viscera.’* 
The true figure lies somewhere between these extremes, for some of the 
nitrogen of the extract may be due to amino acids split off from protein 
by autol}rtic changes in the earber stages of drying, and such amino acids 
cannot be regard^ as entirely \alueless. 

The above figures refer to the “ viscera.” A somewhat similar result 
is given by the ” muscle ” part, where the total nitrogen was 12-2 per 
cent, of the solids, and this consisted of 7-64 per cent, insoluble and 
4-70 per cent, soluble in strong alcohol. In each case 30 to 40 per cent, 
of the total nitrogen was not m true protein form, and in such cases it is 
therefore incorrect to use the factor 6-26. 


C^ARBOHYORATK. 

Using Pflueger’s methcnl of estimation, we obtained the following 
figures for the glycogen percentage of freshly treated Haliotis iris : — 

Taslk TT. 


Sample. 


I . 

II 


1 

Part. 

Weight In 
Oninunrs 

Amount used i Percentage of 
(Orammei) Glycogen. 

Muscle 

166 

100 

1-20 

Viscera .. . i 

104 

101 

0-64 

Muscle . . . . 

160 

100 2 01 

Viscera . .. 

136 

125 

0-50 


An attempt was made to obtain a clear watery extract for estimation 
of glucose, so that we might find the total percentage of carbohydrate 
present, but in spite of various devices the filtration proved so slow that 
the material began to decompose and had to be abandoned. The cause of 
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the slow filtration was undoubtedly the large amount of slimy mucus that 
was present. Glucose could easily be detected in the crude extract. 

The glycogen from paua ** muscle ” gave the usual qualitative tests> 
and on hydrolysis yielded glucose<-at least, so far as we could judge from 
the fermentation and phenyl-hydrazine tests— but the glycogen from the 
** viscera ” did not react in a typical way. The result of its hydrolysis did 
not reduce so readily as glucose solutions do, and in one test it failed to 
ferment >vith yeast. Unfortunatidy the time at our disposal did not allow 
of further investigation while the material was fresh. The origin of the 
glycogen found in marine shell-fish is worth investigating ; for, unlike the 
terrestrial plants which contain starch, the s(*aweeds on which the paua, &c., 
feed contain chiefiy pentosanes, methyl pentoses, and pentoses ; and the 
transformation of these into glycogen does not oteur readily, if at all, in 
the vertebrates. 

In carrying out Pflueger’s method for glycogen (heating for several 
hours with 30 per cent. KOH) it was found that the glycogen, when pre- 
cipitated with alcohol, carried down with it a certain amount of greasy 
material which retarded the filtration. This was almost certainly some of 
the unsaponifiable fatty matter which had withstood the action of the 
alkali. 


Fat. 

In the usual method of analysing foods, the weight of the ethereal 
extract is returned as “ fat.*' Although it is well known that ether does not 
extract all the fat, and that it extracts substances that are not fat, yet the 
method is exmvenient and suitable when dealing with vertebrate material. 
In the paua, and presumably in molluscs generally, the faults of the method 
are more obvious, as can be seen from the following data ; The dried 
visceral portion of paua 3 was extracted with hot alcohol, and then with 
ether; the alcohol was driven off and iUs residue extracted with ether; 
the combined ethereal extract gave, we may presume, all the ethor-solublc 
material as usually estimated. It had a green colour, due to chlorophyll, 
and amounted to 7*04 per c^nt. of the solids. This was saponified, and the 
fatty acids separated, washed, and ultimately weighed. The fatty acid in 
the ethereal extract was about 73 per cent., whereas in ordinary fats it is 
about 9() per cent. 

In the case of the muscle portion the amount dissolved out by the 
alcohol and subsequently extracted with ether was between 80 and ^ per 
cent, of the total fat, whereas in a fish-powder (groper) treated in the same 
way only 70 per cent, of the fat was extracted by the alcohol. 

These observations indicate that the ethereal extract does not represent 
the true fat-value. 


Ash. 

The paua is comparatively rich in inorganic salts. The muscle part 
gave 6*17 per cent, and the whole paua 7*5 per cent., indicating an ash 
content in the fresh material of from 1*5 to nearly 2 per cent. A qualita- 
tive exam^tion of a small quantity of the ash was Inndly made for us in 
the Chemistry Department by Mr. renseler, under Professor Inglis s direc- 
tions. The us^l elements were found, but in addition VLr. Penseler noted 
a strong suspicion of the presence of zinc, although he was unaware 
that that element has been shown to be fairly common in marine shell- 
fish. 
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Unidentified Material. 

In Tabic 111 wc give a summary of the analyses of one paua, so far as 
our analyst's were carried. The results show a deficit which is very large 
in the case of the visceral part. Some of this is no doubt due to the glucose 
and to remains of vegetable food in the alimentary tract, but these cannot 
act'ount for more than a small part of the large deficit. The large per- 
centage of material soluble in alcohol in the following sample also indicates 
the unusual nature of this food : Paua 4 solids, 23*1 per cent. Of the 
solids, 8-14 per cent. fat, 7’5 per cent. = ash, and approximately 28 per 
cent, was soluble in 96 per cent, alcohol, but insoluble in ether. 


Table III 

VlHccral 

Muscle 

* 

Part. 

Part. 


OrammM. 

Grammes. 

(1.) Fresh weight of edible fKirtion 

. . 9100 

104-00 

(2.) Water percentage 

. . 75-70 

74-20 

(3.) Solids by difforence 

. . 24-30 

25-80 

Percentage nanptntiiioii of the nolith — 

(4.) Total nitrogen 

9-30 

12-24 

(5.) Non-protein nitrogen 

295 

4-70 

(6.) Nitrogen insoluble in Alcohol 

0-35 

7-54 

(7.) Protein [maximal - (4) x 6*25] 

.. 58-10 

76-30 

(8.) Protein [minimal - (6) 0-251 

. . 39-70 

47-00 

(9.) (Ilycoiren by calculation from Table 11 

. . (2-30) 

(5-96) 

(10.) Fat (ethereal extract) 

. . 7-04 

0-57 

(11.) Ash 

. . circa 7'00 

6-17 

fMinimal deficit 

f 100 - 1(7) + («) + (10) + lU)l 

. . 26-50 

3'60 

Maximal deficit 

l. 100 - f(8) + (9) + (10) + (H)l 

. . 43-90 

34-30 


Remarks. 

The foregoing observations indicate that the j>aua has a considerable 
value as a food. An adult s|)ecimen weighing, say, 200 gmi. is probably 
as much as one would care to eat at a time. It would yield about 2*5 grni. 
glycogen, 5 grin, fat, 4 grm, to 5 gnu. inorganic matter, and, say, 28grm. 
protein. The rcmaind<*r, about 10 grm. solids, consists mostly of sub- 
stances of uncertain value as food. What has been said above in regard 
to the unreliability of the standanl methods when applied to this shell- 
fish probably holds good for most other invertebrate foods ; and, although 
at first sight it might appear that the investigation of such material is of 
little consequence on account of the relatively small amount used as human 
food, yet the analysis of the lower forms of marine life has an important 
bearing on the question of the food of fishes. For example, it is known 
that in some cases, such as the herring, the fats of the minute crustaceans 
on which the fish lives an* deposited under the skin with little or no change 
in chemical character, and there is no doubt that the simultaneous analysis 
of the fish-fats and of the fats of the lower forms of life found in the same 
waters would yield important information as to the feeding-habits of the 
fish. 

In conclusion, we beg to thank the University of Otago for facilities in 
carrying on this work, and to acknowledge again the financial assistance 
of the research grant from the New Zealand Institute which made it possible. 
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Food-supply and Deterioralim of Trout in the Thermal Lakes District, 
North Island, New Zealand. 

By W. J. Philupps, F.L.S., F.R.O.S. 

[Ittad before thp Wetliiigton Philottophical Socteiyt 3rd AuguaU 1921 ; received by Editor^ 
BUt December ^ 1922 ; taeued aeparatdyt 8th July, 1924.^ 


Introduction. 

The following papier compriseB a section of the results of an investigation 
on trout food-supply and trout-deterioration, together with a brief notice 
of other works on these subjects published in various parts of the world. 
Food-supply for trout is largely dependent on local conditions, and it is 
only by a study of all inteidepcndent associations, organic or inorganic, 
which hear on the question that the econoiuie zoologist will be able to 
decide on an effective manner of increasing the food-supply of a given 
locality. Owing to continuous destruction of trout food by the Maori, and 
the presence of various aquatic birds, the study of this subject may become 
considerably involved. The birds may prey cither on the enemies of the 
trout or the trout themselves, or may in various ways lessen the available 
food-supply. Accordingly a general survey of the habits of the birds 
becomes necessary, and also a consideration of the relative depredations 
of each species. 

I have been able to conduct an investigation over a limited period 
only, and realize* that the results so obtained cannot be regarded as fully 
conclusive. Generally speaking, large lake trout were found to be feed- 
ing on fishes, while stream and many inshore trout were found to prefer 
insects, crayfish, plants, &c. Microscopical slides of stomach-contents 
were taken immediately after capture of the trout, for as a rule the 
digestive fluid acts quickly on unicellular organisms, and renders their 
outline indistinguishable. Except where otherwise signified, all trout dealt 
with belonged to the rainliow series, and were over two years of age. 

I wish to thank Messrs. W. R. B. Oliver and H. Hamilton for 
their co-operation in determining certain of the species in the table. 
Mr. Oliver assisted by identif 3 ring a number of the plants, while Mr. 
Hamilton examined the insects. 1 have also to acknowledge my indebte^d- 
ness to Professor H. B. Kirk, Victoria University College, WcUington, 
for his interest and kindly criticisms. Further, my thanlw are due to 
those gentlemen in the Rotorua district who assisted me in securing trout 
for examination. 

Summary ov Analysis of Trout Stomach-contents. 

Altogether 89 trout-stomachs were examined, the contents of wliich 
may be summarized as follows : 56 contained fish or fish-remains ; 32 
contained insects or insect-larvae; 17 contained molluscs; 11 contained 
crayfish ; 31 contained plants ; 44 contained microscopical organisms ; 
33 had stones, sand, or gravel in stomach or intestine ; 8 contained the 
parasitic worm Histrichus sp. 
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I have estimated the proportions of different foods in the total number 
of stomachs to be — Fishes, 60 per cent. ; insects, 18 per cent. ; crayfish, 
7 i)er cent. ; molluscs, 2-5 per cent. ; plants, 12*5 per cent. 

Galaxia^--Thc average length of 16 Oalajcias sp. from the stomachs of 
Rotorua and Kotoiti trout was 56 mm. I believe most to bo Oalaxias 
brevipinnis^ but identification cannot always readily be made on partly 
digested specimens. In all, 23 trout had eaten 132 Oalaxias, an average 
of i)er trout. 

ffobiomorpA MS. — The common bully, Gobiofnorphus gobioides, was found 
to be the most common fish-food. In order to ascertain the number of 
this 8p<»cies in a given portion of Lake Taupo close to the beach, 1 
enclosed &n area of 3() square yards without disturbing the fish ; and, 
after an hour's observation, was satisfied that there were over 160 examples 
of the species in the <‘nclo8ure, together with a few GaJaxias sp. In the 
lakes the bully prefers a rocky or pumice bottom and shallow water. 
I have taken several hundreds during a few minutes' dredging in Western 
Bay, Lake Taupo. Tlie total length of the adult is generally 123 mm., 
but all siases were found in trout-stomachs, the average size of 16 young 
being 42 mm. Altogether 32 trout had eaten a total of 216 of these fish, 
an average of 6J i)er trout. 

Halmo sp.- Two of the stomachs examined, one from Lake Botoiti and 
one from Lake Tikitajm, contained the remains of a young trout. 

InRectu , — The insect contents of the stomachs examined were generally 
small, except in the case of stream or river fish. It was noticeable that 
out of 28 trout’Stomachs examined from Lake Taupo only 5 contained 
insect food. At this season insect food is probably poorer in the lakes 
than during most months of the year. Dipterous larvae and cicadas were 
the most commonly found. 

Paranephrops. — The crayfish, or koura (Paranephrops planifrons), was 
not largely ivpresented in the trout-stomachs. During ()ctober, 1918, I 
found large numbers in the stomachs of trout from Lake Rotoiti. In 
the tabulated list 11 trout had taken 17 Paranephrops, an average of IJ 
per trout. 

Potamopyrgiis, — The mollusc Potatnopyrgus spp., of which there are 
several varieties, U found in all lakes, of^n being attached to the pond- 
weed, PolaniuqetoH CheeRemanii. Seventeen trout had eaten 188 PoUmo* 
pyrguR, an average* of 11 })er trout. Allowing for bones and cartilage, I 
have asc4.*rteined that a small Galaxias 50 mm. long equals in weight 36 
molluscs without the shell. 

Plants. — Out of the total 31 stomachs containing plants, 9 contained 
NUelia, 7 Chdophara, 4 UhthnXt and 4 MyriophyUum elalinoides. Twenty 
stomachs were examined from the various lakes during September, October, 
and November, 1918 and 1919, and of these 15 contained an average of 
40 per cent, plants. It will be seen tliat the proportion of plant food 
eaten was considerably less dunng February of this year. 

Microscopical Organisms.— In 38 stomachs diatoms were found. Other 
organisms in varying numbers were Rotifera, Paramoecium, AmoAa, and 
flagellates such as Pleurococcus sp. in an encysted condition. 

Histrichus. — The parasitic worm was found only in stomachs of trout 
from Tarawera and Taupo. 

Stones, Oravd, and Pumice. — It seems likely that most sand or gravel 
in the stomach is taken accidentally with other food. In the case of 
pumice being taken it is possible that here also it had been acddentally 
swallowed owing to the buoyancy of the stone. 
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Except whefc otberwiie fadk'xtcd, iJI sionactaf were t»ken from StAtno tndeiu or bubspecite Uiereot, 
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Except wbere otherwise iudleated, all stomach* hvk tokeo frou StUmo urideuM or 8Dbq»ecies (hereof. 
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Except where ocherwlae indloeted, ell etomadn wat taken from Salmo iKdrae or sabepeciea thereof. 
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Trout Food-supply, 

Stomachs of the koura (Paranephrops planifrona)^ the tadpole of 
t])c Australian frog (Hyla aurea), the toitoi (Oibiotnorphus gobioides)^ 
the gudgeon (Galaxias hrevipinnis)^ and the koaro {Galaxias huttoni) 
were examined microscopirally, and each found to contain enormous 
numbe^rs of Diatoms, Algae, and Protozoa. Insect-remains were rarely 
found. 

In the years 1918 and 1919 I had the opportunity of examining the 
stomachs of a number of trout taken in the streams after the close of the 
spawning sea.son. The stomachs of many were found to be quite empty ; 
some contained stones, and some the eggs of others which had just spawned. 
Practically all the larger and healthier fish return to the btid of the lake 
immediately after spawning. Accordingly, stomach-cont^uits of trout 
taken in streams in the latter part of September and during October and 
November cannot be regarded as typical. Tliesi* fish are for the most 
part females which, owing to weakness or disease, have been unable to 
de|)oait their ova at an earlier date. An attempt was made to fertilize 
ova of such fish artificially, the result being that over 9() j)er cent, proved 
sterile. 

The tabulated results of analysis of stomach - contents cannot be 
regarded an forming a true t‘stiinate of the general food of thermal 
trout throughout the year, but will give some idea of the relation 
and proportion of foods eaten during February. For cx)mparative pur- 
}) 08 es I submit the ix'sults of analysis of trout food-supply by various 
authors. 

Kendall and (Joldsbo rough (1908, ]). 47) have found the rainbow trout 
in the Connecticut lakes to subsist largely on worms and ins«*ct-larvae. 
Note is also made of tlu* great harm done through this predatory s})ccieB 
eating the eggs of salmon. 

Pearse (1918, p. 274) giv(»s the food-example of S, irideus as follows : 
Insects and insect larvae and pupae, 43 per cent. ; am})hipodH, 42 per cent, ; 
milli|K*da, 10 [xt cent. ; snails, 5 per e«mt. Eighteen specimens of Salvelinus 
fontinalia were examined, the average results being Insects and insect 
larvae and pupae, 57*9 per cent. ; millipeds, 0*4 per cent. ; mites, 0-4 
])er cent. ; am})hipods, 35*5 per cent. ; aquatic isopods, 0-5 per cent, ; 
terrestrial iso)NKls, 0-8 per cent.; .snails, 1*4 per cent.; plant-s(x*ds, 0-1 
j»er cent. 

Hudson (1904, p. 93) has given an excellent series of notc^s determining 
the s|H*cies of insects and insect-larvae forming the staple food-supply of 
trout in New Zt*aland rivers. His results show the large extent to which 
insect food is utilized, but these results cannot be fully n*oognized as 
comparable with the existing conditions in the environment of trout in the 
land-loeked lakes of the thermal district. The trout were examined by 
Hudson during the yi^ara 1899-1902, and all were from coastal rivers and 
streams. The average trout of the Rotorua and Taupo districts is a lake 
fish asHociab^d with shoals of smaller indigenous fishes which persist in 
much larger numbers than in any New Zealand river which I have 
examined. 

Needham (1902, p, 205) has given a table of the stomach-contents of 25 
brook-trout in New York State. The results show an almost complete 
absence of food other than insects. On p. 206 he states : '* I am inclined 
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to regard only the three first named in the table (Chironotnus, Gorethra, 
and Triehopter larvae and pupae) as of any cotisiderable importance 
to the trout. To my mind the chief value of this table is that it clearly 
indicates one species of economic importance to trout-culture — the 
Chironomid, of whose larvae and pupae an average of 116 specimens had 
been eaten by the trout. The largest number eaten by a single trout was 
351, while three trout had eaten none at all.’’ Needham carried out an 
interesting exjvriment by feeding a dragon-fly nymph, LibeUula pulchella, 
on Corethra. On p. 210 he states : “ Placed in the nymph's mouth they 
were eaten with avidity ; but placed thickly in the water with it, and 
swimming around within easy reach, none were captured, or even reached 
after, by the nymph. It was probably unable to sec them, for it quickly 
seized water-boatman (Corisa) when substituted for the Corethra larvae.” 
If aquatic insects are to be introduoeil into New Zealand as trout-food, 
it would be well first to ‘have as exact a knowledge as possible of how far 
the aquatic forms will prey on indigenous species, and also whether the 
adults acclimatize successfully when mature. 

In regartl to the suitability of insect food as opposed to fish food for trout, 
Atkins (1910, pp. 841''51) has shown the potency of the larvae of flies in 
Ijromoting growth. Ex|x*riments carried out by him showed that the fry 
of salmon fed with insect-larvae exceeded in growth by 27 ])er cent, those fed 
on chopped meat. Whether adult trout fed on insect-larvae Wi uld thrive 
to a greater extent than those fed on small fishes remains yet to be proved. 
The enormous number of inseet-larvac' which would be required to equal, 
say, six small fishes 4 in. long may easily make the task of increasing the 
supply of insects over the large areas of New Zealand lakes much more 
difficult than the increase in the numbers of small fishes and other forms 
suitable as food. The small fishes (Galaxias spp.) have invariably a large 
amount of fatty tissue, and in c*very stomach in wliich I found one or more 
of these fish oil-globules were numerous. 

Embody (1918, pp, 26-«l3) has given a record of a number of experiments 
performed at the «'Xpcri mental hatching-station, Cornell University, the aim 
being to ascertain a substitute for the fresh-meat food us(‘d to feed trout 
for commercial purposes. An interesting note in wgard to the mortality 
during experimentation is as follows : “ In general fingerlings were more 
susceptible than yearlings and older trout, and rainbow trout were less 
resistant than brook and brown trout. In nearly all cases this high 
mortality could lx* checked in the course of two weeks by changing to a 
diet of some fresh meat.” 

Kendall (1918, p, 534) states that the gcjieral food-supply ujwn which 
the adult fish depends may be divided into two classes —fishes and insects. 
Further, he adds that in all waters there is a seasonal supply of insect- 
larvae which varies with the season and locality ; but where food in the form 
of fishes is available the insect food apjx'ars to be more or less neglected, 
particularly by the larger fish. 

This statement is interesting when Salmonidae are considered in the 
light of evolution. It is now recognized that the family as it exists to-day 
is derived from an ancestral form which exist^^'d about the Cretaceous 
period, and whose natural habitat was the ocean. It will be seen that many 
of the same types of food may have been utilized by the ancestral form, 
with the exception of insects. Accordingly insects and insect-larvae have 
gradually entered into the category of food-supply as Salmonidae have 
taken to rivers and streams. 
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Deterioration. 

Regarding the growth of trout in the mountain-lakes of eastern Norway 
in comparison with the degenerate condition of trout on the western side, 
Dahl (1919, p. 28) notes as follows 

West. East 

Food . . Mostly insects and small organisms [ Mostly large animals, fresh-water 

I shrimps, snails, and Lepidurus, 

Lakes . . Often deep, and therefore little | Often shallow, and therefore more 
productive , productive. 

Spaaners . Small and young, therefore vigorous | larger and older, therefore slower 
reproduction i reproduction. 

Ova . . Small, with small growth-capacitj j Large, w'lth better growiih-capacity. 

Dahl’s researches are of great interest and importance ; but much further 
investigation seems to be required before these reasons and results may 
bo accepted in their entirety. 

Annistead (1920, p. 58) states as follows : “ A stock of mountain-trout 
subjected to a favourable environment may grow and improve for some 
years. After a time a recoil takes place and the improvement is replaced 
by a deterioration, apart, as far a.s 1 can tell, from the question of food. 
It is as though the vitality accumulated originally through generations of 
hardship was exhausted in the process of growth.” 

Dahl (1919, p. 33) states that '' growth depemds on the qualities of the 
mother fish and the size of the ovum (t.e., the size of the yolk-sac of the 
ovum).” Thus it would seem that, apart from the amount of food-supply 
available at the stage when fet ding commences, the whole future history 
of the trout de})end8 (1) on the amount of nutriment available for the embryo 
in the yolk-sac, (2) on what may be termed the inherent constitutional 
vigour imparted by the parents to their progeny. 

There can be no doubt that decreasing food-supply has a direct bearing 
on the question in the thermal lakes, but I am of the opinion that this is 
not the solution of the whole problem. 

In regard to Dahl’s tabulated observations, it would be interesting to 
ascertain whether outside fry or young trout were introduced into any of 
the lakes to augment the parent stock ; also whether the trout of the 
eastern lakes of Norway had greater natural facilities for sexual inter- 
mixing than was afforded the trout oa tin* western side. Further, it may 
be that certain inorganic constituents of the separate waters have been 
responsible for the jiredorainance of two different types of plankton and 
benthos.* In the thermal-lakes district 1 have examined the yolk-sac 
of the ovum of fishes of different sizes and ages, and have found that in 
large trout, six to eight years, the yolk-sac is ndatively larger than in 
younger and older trout. The rainbow' trout of these lakes reach their 
maximum weight and condition at alxiut six years. In my opinion it is 
these large trout (which at the age of six years weigh anything up to 9 lb.) 
that more than others will be likely to produce a strong and healthy 
progeny, and thus aid in maintaining the basic standard of the race. 

Progeny derived from the same parents may not impress upon their 
progeny a strong constitutional vigour. Milne (1917, p. 37) writes : ‘‘ It 
^ been noticed that if eggs are collected annually to the full capacity of 
a minor tributary in a large w'atershed, and some of the progeny are 

* PhilHpps and Grigg (1922) have given considerable data on the relations of oiganio 
and inorganio geoohemistry to fish life. 
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planted in the parent stream, the run falls off and may eventually dis- 
appear.” These remarks refer to the salmon on the Pacific coast of North 
America. In the state of nature many of the eggs of the adult fish do not 
arrive at maturity, and the mortality among young fish is generally high ; 
but in the artificial condition of the hatchery the loss is small. The fact 
that among the progeny liberated as described by Milne as many as several 
thousand may have been derived from the same parents significantly points 
to an inbred condition as being the most probable explanation of the run 
falling oil. 

At the present time (1923) the phenomenal increase in weight and size 
of thermal-lake trout is everywhere recognized. It is quite possible from 
facts to hand in regard to present condition of trout, which in certain lakes 
average 9 lb. in weight, that these fish have recovered from what may be 
regarded as a degeneration cycle. Land-locked Salmonidae throughout the 
world have been known to deteriorate at intervals of several years. Many 
regard decreasing food-supply as the key to this problem ; but tliis is 
cej^inly not the case in the thermal region, where the relative abundance 
of plankton has not altered since 1918, while the weights of fish have 
gradually increased since 1919. 

Of all aquatic animals able to exist in temperate^ zones, Salmonidae are 
perhaps the most susceptible to change of environment, and respond almost 
immediately tci alter(»d conditions 'ir.y kind. Apaxt from Human 
agencies, the geology of the surrounding country, its flora and fauna, 
altitude, latitude, and climatic conditions must all be considered when 
dealing with salmon or trout from a scientific standpoint. 
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Second Supplement to the XJredinales of New Zealand, 

Hy 6. H. CiTNxrxdHAM, Mvcologiat, Departmont of Agriculture, Wellingtou, 

N.Z. 

before the WeUiinjUni Philosophical Society, 24th October, 1023 : received by Editor ^ 
31st December, 1023 : issued separately, 30th July, 1024,] 

Since Parts I and 2 of “ The [Irediimles, or Rust-fungi, of New Zealand 
were published {Trans, N.Z, Inst,, vol. 54. pp. 619 704 ; ibid., vol. 55, 
pp. I 58, 1924) the following additional species and hosts have come 
to hand 

I. Uromyces Edwardsiae n. sp.* (Fiu. 128.) TiCguniinosae. 

0. S^jermogones unknown. 

III. Teloutoaori on ]»oda which have become c<#nV4‘rto<l into distorted, 
rugulose, inflated, piriform galls, attaining a size of 40 X 18 nim.f : chocolate, 
pulverulent, covering the entire surface, naked. Teleutospores broadly 
elliptical, less commonly obovate, m 40 X 22-26 mmm. ; apex rounded 
or bluntly acuminate*, slightly (3-4 iiuiun.) thickened, base attenuate or 
rounded ; epispore 2-3 mmm. thick, conspicuously longitudinally reticulati*, 
*^tt!, ^11 M^^jiear the apex, pallid chestnut-brown ; 

pedicel deciduous, hyaline, up to 15 X 61iimm. ; germ-pon* apical, con- 
spicuous, frequently crowned with a tint(*d papilla. 

Host: Edwardka telraptera (J. Miller) Oliver {= Sophora tetraptera 

J. Miller). On pods. Herb. No. 1234. III. Tahakopa. Gatlins (Southland), 

C, M. Smith! March, 1923. (Type.) 

The host is indigc'iious and widespread ; it occurs also in Lord Howe 
Island, Easier Island, Juan Fernandez, and (Hiile (Cheeseinan, 1906, p. 123). 

The fungus attacks the pods shortly after flowering, causing them to 
become distorted and much inflated. In plac<* of the normal pod, 5 -20 cm. 
long, a short piriform gall is formed in its stead. Tlie .surface of the gall is 
much wrinkled and covered with the maH.scs of chocolate-coloured sori. The 
epispore of the t<*leutospore is covered with distinct reticulations, arranged 
in parallel rows which 4*oiiverge at the poles Tliis character M*pa rates this 
from every other species occurring on the genera Edwardsia and Sophora, 

No less than six species of Uromyces, and two of the form-genus 
Aecidium, have been reconled as occurring on these two geni‘ra, as undf*r : — 
II, III. Uromyces hyalinvs Peck. America. Leaves and 8teni.s. 

JI, III. U. shikokianus Kus. Japan. Lt*aves. 

III. U. cladrastidis Kus. Japan. Leaves. 

111. U. truncicola P. Henn. et Shirai. Japan. Stems 
( II, III. U, Sophorae^japonicae Diet. Jaj)an. Jjcave.'^. 

\ II, III. f/. Sophorae-flavescentis Ku.h. Japan. Leaves. 

V I. Aecidium Sophorae Kus. Japan. Leaves. 

\ 1, A. kowhai G. H. Cuiin. New Zt^^aland. Stems. 

majority of these specie's of Uromyces possess verruculose teleuto- 
8pore.s\ but none have the peculiar reticulations so noticeable in our species ; 
the galltforming habit, and habitat on pods, are also characteristic features. 

Parti'Julars as to th<‘ Jajianese specie** have* been obtained from a recent 
paper by\Ito (1922). 

* JjBitiQ diagnoses are placed at the end of the paper, 

t In this article the contraction ** mmm.'* is ua^ for micromillimetres. 
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2. Puccinta heketara n. sp. (Fig. 129.) Compositue. 

0. Spormogones unknown. 

1. Aocidia hypopbyllouB and caulicoloiiM ; on loaves aggrftgai4*d into 
irregular closely-packed groups on distorted s|wt8, visible on the uppi»r 
surface as discoloured areas ; on stems 8cattc*red over irregular inflat(*d 
areas which may attain a length of 25 nun., bright orange. IVridia 
embedded or slightly erumpuit. cupulate, 0*5 inm. diam., margin lacerate, 
slightly reflexed, standing above the leaf-surface about 0-25 mm. Spor»*s 
elliptical or obovate, 25 35 X 18-22 mmiu. ; epi8])ore moderately and finely 
verrucose, 2 in mm. thick, hyaline ; cell-contents orange, vacuolate. 

III. Teleutoaori hypophyllous, seated on minute spots which may or 
may not be visible on the upper surface, choi‘olate-brown, circular or 
irregular in outline, up to 1 mm. diam., frequently less, erunqient. pul- 
verulent. Teleuto-spores elliptical, 45-55 X 20 26 mmin. ; aj3t‘x rounded 



Fm . 1 28 . — I ^romyce^ Ed ward/iiae n . «ii, 

Fm. 129. — Pttcctnia heketara n. sp. 

Fig. 1.30. — Vredo Fontfrae n. sp. 

or bluntly acuminaU*, not or slightly (3 mium.) thickened, base attenuate, 
lower cell slightly longer and narrower than the upper ; constricted at the 
septum; epispore smooth, l’5-2minin. thick, jmllid chestnut-brown, cell- 
contents vacuolate ; pdiiM*! deciduous, hyaline, stout, up to 25 X 8 mmm. ; 
genn-pore of the up|K?r cell apical, basal ]»ore between one-third and 
two-thirds below septum, both conspicuous and papillate. 

X. Mesospores rare, obovate, 28^ X 16 23 mmm. 

Host : Olearia Cunninghamii Hook. f. On leaves, ptioles, and stems. 
Herb. No. 1244. l-III. York Bay (Wellington), 100m., E. H, Atkinson! 
(Type.) 

The host is endcniic, and abundant throughout the North Island 
and lowland forests of Marlborough and Nelson (Cheeseman, 1906, 
p. 286). 

This rust closely resembles Puocinia Atkiiuonii 6. H. Cuiin. (on Olearia 
exoorticata Buch,), but differs in many minor characters, especially in the 
nomretuse apex, thinner epispore, and smaller sire cf the teleutospores. 
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3. Uredo Forsterae n. bp. (Fig. 130.) Candolleaceae. 

II. Uredosori hypophyllous, on irregular yellow spots, scattered, ellip- 
tical, 1 2 mm. long, dark chestnut-browm, bullate, pulverulent, surroundt^ 
by the ruptured epidermis. Uredospores globose to obovate, 24-31 X 
18-25 nmim. ; epispore finely bluntly and moderately echinulate, chestnut- 
brown, l'6-2mnim. thick, with 2-3 obscure equatorial germ-pores. 

Host : Forstera Bidwillii Hook. f. On heaves. Herb. No. 1272. 
II. Mount Egmont (Taranaki), 1,000m., E. H. Atkinson! 2 Feb., 1923. 

The host is endemic, and distributed through the mountain-ranges of 
both Islands (Cheeseman, 1900, p. 393). 

These three species bring the total of species collcHited in New Zealand 
to 124, this number being distributed in the following genera : Uromyces, 
14 ; Vromycladium, 4 ; Puccinia, 68 ; Oymnocoma, 1 ; Phragmidium^ 5 ; 
Hatnaspora, 1 ; Coleosporium, 1 ; Melampsom, 2 ; Melampsoridiwn, 1 ; 
Pucciniaslmmy 1 ; Milesim, 1 ; Aecidium, 11 ; 14. 


ADDITIONAL HOSTS. 

These hosts have come to hand since the publication of the tw'o prt*viou8 
papers. 

Oramixeak. 

Puccinia graminis Pers. (Trans. N.Z. Inst.^ vol. 54, p. 644, 1923). 

Agropyron scahrum (Lab.) Beauv. On culms. Herb. No. 1273. 

III. Queenstown (Otago), 500m., W. D. Reid! 5 June, 1923. 

Poa agucUica L. On leaves. Herb. No. 740. II, III. Araraki 
(Hawke‘s Bay), 35 m., G. //. C. 22 Feb., 1922. 

The former host is indigenous and widespread, and occurs also in 
Australia (Cheeseman, 1906, p. 923). The latter host is an introduced 
species. 

Cyperacrae. 

Puccinia Caricis Schroet. (/.r., p. 649). 

Carex appressa R. Br. On leaves. Herb. No. 367. III. Blufi 

(Southland), sea-level, W. D. Reid! 26 May, 1922. 

The host is endemic, and (*onfined to the South, Stewart, and several 
of the outlying islands (Cheeseman, 1906, p. 814). 


Puccinia Unciniarum Diet. et. Neg. (f.c., p. 650). 

Vneinia australis Pers. On leaves. Herb. No. 597. II, III. Pencarrow 
(Wellington), sea-coa.st, E. U, Atkinson! 21 Jan., 1923. 

The host is indigenous, and not uncommon throughout the lowland 
areas ; it is said to occur in the Sandwich Islands (Cheeseman, 1906, 
p. 802). 

POLYOONACEAE. 

Puccinia tiritea 0. H. Cunn. (f.c., p. 654), 

MuMenhechia axillaris (Hook, f.) Walp. On leaves. Herb. No. 1274. 
II, III. Ettrick (Otago), 300 m., 0. H. C. 24 March, 1923. 

Th6 host is indigenous and widespread ; it occurs also in Tasmania and 
Australia (Cheeseman, 1906, p. 593). 
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Onagracbae. 

Puccinia pulverulenta Grev. (Ic., p. 665). 

Epilobium junceum Sol. On leaves. Herb. No. 593. 11, 111. Shore 

of Lake Taupo (Auckland), 400 m., E. H. Atkinson/ 9 March, 1922. 
Epilobium pictum Petrie. On leaveq. Herb. No. 508. 11, III. Caas 

(Canterbury), 800m., W. D. Reid/ N. R. Foy/ 19 Jan., 1922. 
Epilobium ptlbens A. Rich. Herb. No. 1275. II, III. Wakatipu 
(Otago), 400 lu., W. D. Reid/ 5 June, 1923. 

E. junceum is indigenous and abundant throughout both Islands, and 
occurs also in Australia ; E. pictum is endemic and confined to the 
mountain regions of the South Island; E. pubens is indigenous and 
abundant throughout, and occurs also in Australia ((^hceseman, 1906, 
pp. 174-76). 

COMPOSITAE. 

Puccinia fodiens G. H. Cmiu. {l.c., p. 682). 

Cdmisia spectabilis Hook. f. Herb. No. 750. 11. Mount Waiopehu 

(Wellington), 1,700 m., G. H. C. 26 Oct., 1919. Sugarloaf, Cass 
((’’anterbury), 1,000 in., W. D. Reid / N. R, Foy/ 20 Jan., 1922. 
Waiouru-Tokaanu Road, Taupo, 1 ,000 m., E. //. Atkinson / 13 March, 

1922. 

Puccinia novae-zelandiae 6. H. Cunn. (/.c., p. 686). 

Olearia arborescens (Forst. f.) Cockayne and Laing (=* Olearia niiida 
Hook. f.). On leaves. Herb. No. 790. I. Mount Egmout (Tara- 
naki), 1,000111., E. H. Atkinson/ 4 Feb., 1923. 

Olearia avicenniaefolia (Raoul) Hook, f. Herb. No. 600. I, III, Franz 
Josef Glacier (Westland), 250 in., W. D. Reid/ 28 June, 1922. 
Both hosts an* endemic, 0. avtcenninefolia being confined to the South 
and Stewart Islands, 0. arborescens being abundant throughout (Cheesonian, 
1906, pp. 285, 291). 

(t)RRE(mON. 

Miss E. M. Wakefield in a recent letter has pointed out that Puccinia 
Hoheriae, described as new on page 661, Trans. N.Z. Inst.^ vol. 54, has 
already been published by her in the Kew Bulletin^ the species being named 
from material forwarded to Kew in 1917 by A. H. Cockayne. This species 
should therefore be cited— 

P. Hoheriae Wakef., Kew. BuU. Misc. Inf., p. 312, 1917. 

Syn. P. Hoheriae 0. H. Cunn., Trans. N.Z. Inst., vol. 54, 
p. 661, 1923. 

I am indebted to Miss Wakefield for drawing my attention to this matter. 

LATIN DlAONOSiCS. 

Uromyces Edwardsiae sp. nov. (Fig. 128.) 

0. Incognitis. 

III. Soris tcleutosporiferis in suiHatis, rugosis siliquae sedcre ; ad 40 X 
18 mm., brunneo-nigris, pulverulentibus, nudis. Teleutosporis late ellipticis 
V. obovatis, 80-40 x 22-26 mmra. ; apice rotundato v. acuminato, leniter 
3-4 mmm. incrassato, basi attenuate v. rotundato ; episporio reticulato, 
2-3 mmm. crasso, oastaneo ; pedicello deciduo, hyalino, ad 15 X 6 mmm. ; 
foramino germinis apicale, conspicuo, saepe papillate. 
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llab. : lu siliquae Edwardsiae letrapterae (J. Millor) Oliver. Tahakopa, 
Southlaml, New Zealand, 70 in. C\ Af. Smith. 

Puccinia heketara sp. nuv. (Fif?. 128.) 

0. Incogiiitis. 

1. Aecidiis hypophyllis et caulicolisque*. in niagnis eatervis in inaculis 
detorsis quae desuper cerni possunt solide confertis, ad 25 mm. iougis, irre- 
gularibus, luteis. Peridiia immersis v. leviter t*rumpentibns, cupulatia, 
ad 0*5 inin. diam., marginibua laciiiiatiH, leniter int*urv'’atis. Aecidiosporis 
elliptieia v. obovatis. 25 35 X 18 22 mmni. ; episporio minute verrucoso, 
2 mmin. craaao, hyalino. 

111. Soris Teleiitoaporiferis liypophyllis, in marulia ininutiH nigro-brunneia, 
brunneti-atris. rulundis v. irregularibus, ad I nun. diain.. erumjMUitibua, 
pulverulentis. Teloutoaporia cdliptieis, ad 45 55 \ 20 20 mmm. ; apice 
rutundutu v. acuniinato, non v. leniter (3 nunni.) craasato. baai attenuato, 
ad septum conatrieto ; episporio levc*. 1*5 2 mmin. erasso. custaneo, rontentu 
vacuolato ; pedieello deciduo, hyalino. ad 25x8 mmm. ; foramine germinis 
eellulare su|)erioris apicale. foramine basili ad infra septum, eon.spicu(» 
papillato. 

X. Mesosporis raris, obovatis, ad 29 10 \ 16 23 mmm. 

Hflb. : In folds vivia Oleariae Canninijhamii Hook. f. T III. York Bay, 
Wellington. New Zealand, KK) m. E. H. Atkinson. 

Uredo Forsterae forma sp. nov. (Fig. 130.) 

11. Uredosoris hypophyllis, in irregularibus inaculis flavis, raris, ellip- 
ticis, ad I -2 mm. longis, castaneis, biillatis, pulverulentis, epidennide 
rupta cinctia. Tredosporis globosis v. obovatis, ad 24 31 X 18 25 mmm. ; 
episporio subtiliter eehinulato, castaneo, 1*5 2 mmm. erasso, cum 2 3 
foraminibis germinia in eirculo aequinoctialis, indistinctis. 

Hab. : In folds vivia Forsterae Bidivillii Hook. f. II. Mount Egmont, 
Taranaki, New Zealand, 1,000 m. E. H. Atkinson. 


LIST OF SPKOIES AND 


Pucemia Carioia ISchroet. 
Purcinia fodieiis U. H. Ctinn. 
Puccinia gramims Per#. 
Puccinia heketai*a 6r. //. ('unit. 
Puccinia Hoheriao Wake/, 
Puccinia Hohniae (L H. Ciinn. 


Agropyron acabrum {Lab.) Beaur. 

C4irex appreaaa R. Br, 

(^Imiaia apectabilia Hook. f. 

Edwardaia ietraptera {J. Miller) Oliver. 
Epilobium junoeum Sol. 

Kpilobium pictum Petrie. 

Epilobium pubeiia A. Rith. 

Foratera Bidwillii Hook. f. 
Muehlenbeckia axillaris {Hook. /.) W alp. 


HOSTS DISCTTSSKU HEREIN. 

•iPKClE-S. 

Puccinia uu vae-zelandiao O. H. Cnnn. 
Puccinia pulvcriilcnta fJrev. 

Puccinia tiritea H. H. Cunn. 

Puccinia rnciniarum Did. et Sey. 

Uredo Forsterae G. H. (Utnn. 

Uroraycca KdaanUiae ft. H. Cunn. 

Hosts. 

Oiearia arboreaeena {Forsl. /.) Cockayne and 
Laing. 

Oiearia aviceiiniaefolia (Raoul) Hook.f. 
OJearia Cuniiinghamii Hook. /. * 

Ghana nitida Hook. f. 

Poa aquatica L. 

Sophora tetraptera .T. Miller. 

Uncinia auatralia Pen. 
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The UstUagineae, or “Smtito,” of New Zealand, 

By G. H. Cunningham, Mycologist, Department of Agriculture, Wellington, 

N.Z. 

[Head before the Welltiigton Phtloeophical Society, 24th October, 1923 , recnved by Editor, 
SUt December, 1923 . issued separately, 30th J uly, 1924.] 

Plates 44-47. 

This group of fungi is characterized by the production of masses of dark- 
coloured spores in or on the leaves, stems, or inflorescences of Phanerogams. 
On account of the dark colour and usually powdery nature of the spore- 
masses, members of this suborder are popularly termed “ smuts.*’ Many 
are of considerable economic im))ortance, for, where preventive methods 
are not practised, certain species cause a heav) annual loss to those engaged 
in the culture ot cereals and grasses. On this account they have for 
the past half-century been the subject of considerable investigation by 
mycologists, witli the result that in most cases their structure and life- 
history are well known. 

The spore-mass, or sorus, consists of numerous spores which at maturity 
may be free and one-celled, or may be aggregated into spore-balls; in 
certain genera many of the spore-balls are surrounded completely or in part 
by sterile cells. Various names have been applied to the spores by dif- 
ferent workers (e.g., ** chlamydospores,*’ ** teleutos pores,” ‘‘brand-spores,” 
” pseudosporos,” ” reating-sjiores ”), but in this paper they will be termed 
simply ” spores.” The spore, on germination, usually produces a structure 
bearing lateral or terminal conidia. This body has been variously named 
{e.g.y ” promycelium,” ” germinal tube,” ” hemibasidium,” ” probasidium,** 
” basidium ”), but in accordance \iitli its significance in classification it 
should more projierly be termed a “ basidium.” Unfortunately, its behaviour 
is so varied in different genera and species a.s to make it impracticable 
to apply this term (see under UsUlago ) ; to avoid confusion the term 
” probasidium ” is used in this paper, for this implies that it is the fore- 
runner of the basidium, an opinion held by many modern taxonomists. In 
the majority of cases the probasidium gives rise to hyaline continuous 
spores (variously termed ” sporidia,” “ sporidiola,” ” promycelial spores/’ 
** conidia ”), to which in this paper the term ” conidia ” will be applied. 
A conidium, on germination, pr^uccs a hypha (infection hypha) which 
)>enetrates the host-tissues, where under favourable conditions it gives rise 
to a mycelium, from whioli eventually the sfion's develop. 

All Bjiecies undergo this cycle, but, as might be expected, the details 
vary considerably in different genera, and even in different species in the 
same genus. These differences, in so far as they concern New Zealand 
species, are dealt with under the resjiective sjiecies in which they occur. 

Members of the Ustilagineae are usually considered to be obligate 
parasites. Strictly this is nor the case, for Kniep (1921) has successfully 
grown Vrocystis Anemones Wint. on culture media, the full cycle being 
completed thereon. Many species may be grown on media, where they 
produce abundant mycelium, but this is the first recorded instance in 
which spore-formation occurred. Then, too, at one stage in the cycle 
every species is saprophytic, producing probasidia and conidia (when 
these occur in the cycle) in the soil* 
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MORPHOLOGY. 

Mycelium. 

When a conidium germinates it produces a small infection hypha, 
which, if conditions are favourable, penetrates the tissues of the host. There 
it branches repeatedly to form a mycelium, the hyphae of which derive 
their necessary food substances from the host-ceUs. The hyphae ramify 
between and send into the host-cclls minute botryoidal or irregular 
hauatoria ; occasionally the hyphae have been found to penetrate into the 
cells. 

Infection may occur when the host is in the seedling stage (as in UstUago 
Avenae, V. levia, TiUetia Triiici)^ at the time of flowering, through the 
stigma {Uatiiago TrUici)^ or locally through the stem or leaf {Vrocystis 
Anemones). Further particulars are given under the respective species. 

The mycelium is difficult to detect in the host, partly owing to the 
minute size of the hyphae, and partly owing to the fact that at the time 
of spore-formation the hyphae commonly undergo gclatinization ; but they 
may generally be observed in the vicinity of the developing sori. They 
are usually much septate, narrow, being only 2 or 3 mioromillimetres thick, 
and have comparatively thick hyaline walls. The mycelium often [Hirsists 
in the perennial parts of the host, and in the spring grows into and infects 
the dcvelopijig leaf and shoot. The hyphae may stimulate the host-cells 
to excessive ^vision ; consequently, with certain species, large galls are 
formed in the vicinity of the sorus (e.g., UetUago Zeae Ung.). 

Spores. 

These develop directly from the mycelium. They are usually produced 
in the inflorescences, replacing the ovules, but may also be forint within 
the tissues of the leaves and stems. From the vegetative mycelium, in 
certain restricted areas, special short hyphae are pr^uced which are cut 
oS by septa from the vegetative mycelium ; they then become somewhat 
rounded, and the outer walls become partly gelatinized. Within these 
gelatinized walls, in the lumen of the cell, the spore develops, first appearing 
as an undiSerentiated mass of protoplasm, which later becomes surrounded 
by a two-layered wall. As details of development differ in the different 
genera, they are more suitably dealt with under each genus. The spore 
at maturity consists of a two-layered wall — a hyaline, rather delicate 
endospore, and a well-defined, coloured epispore — enclosing the protoplasm, 
which is colourless, contains numerous oil-globules, and a single nucleus 
in which is a large nucleolus. The epispore may be smooth, finely or 
coarsely verruoulose, or reticulate. 

Germination. 

Spores may germinate as soon as mature, or may require a more or less 
jprotracted peric^ of rest. The method of germination differs considerably 
in different genera, and even in different species in the same genus. 
These differences are more conveniently discussed under each genus and 
species. In general, however, there are two methods of germination, and 
upon them is based the separation of the two families — Ustilaginaceae 
and Tilletiaocae— -of which the suborder is usually constituted. A short 
probasidium is produced; on it are borne either lateral and terminal 
oonidia (Ustilaginaceae), or else one or many terminal conidia, which, if 
numerous, are arranged in a whorl (Tillctiaceae). Exceptions occur, such 
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M whan a probasidium is produced which develops directly into an infection 
hypha, conidia being absent. In such a case the species is placed in one or 
other family on account of the possession of certain other characters. 
(See under “ Taxonomy.”) 

In water the conidia produce short infection hyphae, seldom secondary 
conidia, but in nutrient solution they often give rise to secondary or 
tertiary conidia by a process of budding. 

CYTOLOGY. 

The vegetative mycelium (prior to the formation of spores) is invariably 
binucleate until shorGy after gelatinization of the walls of the sporogenous 
hyphae, when the two nuclei fuse, the mature spore being uninucleate. 
When the spore germinates the protoplasm passes into the probasidium, 
but the nucleus usually remains within the spore and there divides, the 
daughter nucleus passing into the probasidium. 

In UsiUago this prol^idial nucleus and the one within the spore again 
divide, and all then migrate into the probasidium, where each takes up 
such a position that when the probasidium becomes septate each cell 
contains one nucleus. As each conidium is formed, one of the probasidial 
nuclei divides and the daughter nucleus miKrro^f^n^ into the conidium. In 
those members of this family in which conidia are produced the conidia 
often conjugate, a short conjugation- tube passing from a conidium to one 
adjacent, with which it fuses, or both may produce tubes which meet 
and fuse. Through the tube the nucleus of one conidium passes to the 
other, where it remains, but does not fuse with its fellow. When this 
binucleate conidium germinates it produces an infection hypha, the cells 
of which are binucleate owing to simultaneous division of the two nuclei. 
This binucleate condition persists until spore-formation. 

In Tilletia the probasidium is at first non-septatc, and the spore nucleus 
divides until the number of daughter nuclei corresponds with the number 
of terminal conidia produced, into which they pass. In Tilletia conjugation 
occurs whilst the conidia are still attached to the probasidium. Here a 
short conjugation-tube is produced ; this fuses with a contiguous conidium 
(or conidial tube), and the nucleus of the one migrates to the other. As 
in nutrient solution these conidia may produce an aerial mycelium from 
which secondary conidia arise, it follows that this mycelium, together v^ith 
the secondary conidia, is binucleate. 

In those species of either genus in which no conidia are produced 
conjugation is effected between neighbouring hyphae derived from the 
probandium. Short lateral outgrowths are produced ; these fuse, and 
the nucleus of one migrates into the cell of the other. In this manner 
the mycelium becomes binucleate. Exceptions occur, however, for 
Rawitscher (1912) has shown that with UstUago Cda. {= U. Zeae 

Ung.) the conidia do not conjugate, the mycelium remaining uninucleate 
throughout its vegetative existence until the period of spore-formation, 
when during the formation of the sporiferous hyphae the ends of adjacent 
cells come in contact, their walls break down, and two nuclei come 
together in the swollen terminal region so produced. These nuclei fuM 
almost immediately, so that the developing spores are uninucleate as in 
normal plants. 

This matter cannot here be discussed at greater length; further 
particulars may be obtained from the papers of Dangeard (1894), Harper 
U899), Lutman (1911), Rawitscher (1914), Kniep (1921). 
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REMEDIAL TREATMENT. 

Owing to the economic importance of these fungi, mycologists in various 
parts of the world have carried out considerable work on their control. 
Acc^ording to the methods of infection, this remedial treatment may be 
classed under the two heads— (i) Destruction of seed-bome spores by 
steeping in some fungicide ; (ii) destruction of perennating mycelium in 
the seed. 

(i ) Many species are perpetuated by spores carried on the seed ; these 
germinate and infect the host in the seedling stage (e.g,, Vstdago Aveme^ 
U. lems, U, bromivora, V. Jenaenii, Tilleha lews, and T. TrUm) ; in fact, the 
majority of the species of economic importance arc included in this group. 

The treatment recommended is to steep the seed in some fungicide 
which destroys the spores without materially affecting the germination of 
the seed. Of the many solutions tried, formalin and copper-sulphate 
have been moat widely used ; unfortunately, botli, though effective as 
fungicides, impair the germinating- vitality of the seed 

Successful trials have recently been made with other fungicides, one of 
the most promising being ])owdered copper-carbonate, first recommended 
by Darnell-Smith (1917 ; 1921). For particulars as to the methods of 
treatment, and a resume of the effect of these three substances on the 
genninarion of wh»dt, w»e Neill (1923) who also gives a bibliography of 
recent experimental work in this connection. 

German chemists have since 1914 been exjK'rimenting with considerable 
success with various organic and inorganic compounds in conn<»ction with 
smut-control, excellcmt results being claimed for certain mercury-chlorine- 
pbenol derivatives sold under the trade names of “ Uspulun,*^ Oermisan,'* 
&c. Samples of some of these compounds are now available, and will be 
tried out in this laboratory with a view to ascertaining whether they are 
applicable under New Zealand conditions. 

(ii.) Other species are perpetuated by means of hibernating mycelium 
in the ovule (c.j., Ustilago striaeformtSj V, Tntm), This mycelium 
remains quiescent until the seed germinates, when it grows with the 
growing - point of the host until the formation of the inflorescence, 
eventually replacing the ovule by a mass of spores. Needless to say, 
external treatment with a fungicide is useless as a control in this case, since 
it cannot reach and destroy the internal mycelium. 

Jensen (1888; 1889a) demonstrated by numerous experiments that if 
the seed were soaked for a few hours in cold water, then for a few 
minutes in hot water (53"" C.), infection by UstHago Avenae and U, nuda ” 
was prevented. Freeman and Johnson (1909) found by experimenting 
with Jensen’s modified hot-water treatment that ** VsHlago nuda ” and 
D, Tntici could be entirely held in check. Their methods are summarized 
below : - 

For barley, soak in cold water for five hours ; follow by soaking in hot 
water at a temperature of 52^0. for fifteen minutes. For wheat, soak 
in cold water for five hours ; follow by soaking in hot water at 64^ C. for 
ten minutes. The seed may afterwards be stored for some time without 
detriment. Germination is but slightly affected if the treatment is care- 
fully carried out. 

Oaner (1916) has shown that the hot-water treatment is also an 
efficient oontrollant of Vstxlago striaeformis. It could also be used for 
all the cereal smuts, but the work entailed is such that most growers prefer 
the simpler chemical steeps. 
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A third method of combating these diseases is that of the production 
of resistant strains of the hosts. Unfortunately, little work in this con- 
nection has as yet been attemptiKi on an extensive scale. That such 
strains do exist is readily demonstrable. For example, Mr. 8. Hill, of 
Auckland, has seltMted a strain of Bromm uniolaides (a plant that in New 
Zealand is invariably infoctc'd with Vstilago hromivora) which, although 
constantly grown side by side with infected plants, yet remains free from 
smut. I understand Mr. Hill intends to jdaee .set*!! from this smut- 
resistant strain on thi* market. 


TAXONOMY. 

The earliiT systematists of last century had apparently vague ideas 
as to the position this suborder should occupy, for they usually included 
it as a subgenus of the genus Uredo. This close association with the rusts 
continued until the appearance of a paper by the brothers Tulasne (1847). 
In this paper, as a result of germination experiments, they separated the 
family Till(‘tiaeeae from the Ustilaginaceae. They also discussed the 
position that they believed the suborder should occupy, comparing and 
contrasting it with the rusts. In a later work (1854) L. R. Tulasne 
sketched out the position he believed these two groups should occupy, 
suggesting their affinities ; it is interesting to note that this work has 
largely been <5onfirmed by modern workers. 

Brefeld (1883) placed the suborder in the Hemibasidii, for he considered 
its members to be intormcKliate in ])OBition between the Basidiomycetes 
and the Phycornycetes, having arisen from the latter. He considered 
the probasidia to be of the nature of a basidium, and considered that the 
j)re8ence of this structure showed the grou}) to be more closely related 
to the Basidiomycetes. He believcnl those Basidiomycetes with septate 
basidia to have arisen from th(> Ustilaginaceae, those with simple basidia 
to have arisen from the Tilletiaceae, for he believed the former to 
possess septate, the latter continuous basidia. As will be shown below, 
species and genera placed by him in the Tilletiaceae also possess s(*ptati* 
probasidia. 

Moeller (1895) erected for the Ustilagineae the order Protobasidiomycetes ; 
this he divided into six families, all with septate basidia. He considered 
Tilletia to be the progenitor of those families |)ossessing cruciate basidia, 
and UatiUujo to have given rise to those with transversely septate basidia. 

PatouUiard (1900) has arranged the classification of the Basidiomycetes 
in such a manner as to show the affinities of each order ; his arrangement 
is such a convenient one that it will in part be followed in this paper in 
so far as the position of the Ustilagineae is concerned. 

He divides the Basidiomycetes into two subclasses, Homobasidiae and 
Heterobasidiae, the latter being characterized by the septate or simple 
basidia, spores on germination producing conidia which form a mycelium 
reproducing the fructification. The Heterobasidiae he divides into four 
orders— Auricularialos, Tremellales, Tulasnellales, and Calocerales ; in the 
first (characterized by the transversely-septate basidia) are included five 
suborders, of which the Ustilagineae is one. It is characterized by the 
probasidia being multiseptate, and the cells pleurostKirous. 

The suborder is usually divided into the two flAlowing families 

UsTiLAOiNACBAE . . Probasidittm usually with latoza) and terminal conidia. 

Tilletuosab . . Probomdium usually with ter#ftnal cunidia. 
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If the two methods of germination set out above are considered to be 
of sufficient importance to warrant the maintenance of two families, then, 
logically, a third family must be erected to contain those sjjecies (occur- 
ring in both the Ustilaginaceae and Tilietiaceae) the spores of which on 
germination give rise directly to an infection mycelium, a true probasidium 
being absent. This has not been done, however, and when these species 
have been encountered by workers they have been placed in one or other 
family on account of the possession of certain other characters. For 
example, it is often claimed- first by Brefeld (1883) -that the probasidia 
of the Ustilaginaceae are invariably transversely septate, those of the 
Tilietiaceae being continuous ; but careful examination of mature cultures 
of members of the Tilietiaceae shows that the ])roba8idia in this family 
also are transversely septate. 

A third method of differentation considered to be of value is that of 
siK)re-foTmation, for it is claimed that it is intercalary in the Ustilaginaceae, 
acrogenous in the Tilietiaceae. This character holds in so far as Usttlago 
and Tilleha are concerned, but when the development of the spores of those 
genera in which spore-halls occur is considered, as in Sarosparium and 
Urocystis, it is seen that in essentials the method of development is identical 
in each. 

It is thus nhvirus to the systematist that the characters upon which 
the two families have been erected are not sufficiently distinct to warrant 
their retention ; consequently the two should be merged in one, the 
Ustilaginaceae (the older name). This merging of the two families is by no 
means a new idea, for it has already been effected by several writers, 
among whom may be mentioned van Tieghem (1893), and Tubeuf and 
Smith (1897). 

The suborder is poorly n»presented in Now Zealand, for only twenty- 
three species are here recorded, included in seven genera. This is in 
marked contrast to the nists, of which some 124 sjiecies have been collected 
and recorded. It is probable that many additional species will be added 
to the New Zealand reconls in the future ; as s|)ecimeiis come to hand 
they will be dealt with in subsequent papers. 

The writer believes that the object of any taxonomic paper is to present 
in such a manner as to enable any one to determine with a reasonable 
degree of accuracy the species discussed therein ; consequently in this 
paper only species possessing distinct morphological characters are con- 
sidered, thosL that have been se|)arated on biologic grounds being relegated 
to the waste-paper basket of synonymy. For if biologic races are con- 
sidered as species (nec<*ssitating germination experiments, cultural experi- 
ments, &c., to prove their identity), then the work entailed in their 
determination would defeat the object of the paper. 

All descriptions are originai, and unless otherwise stated are drawn 
up from material in the herbarium of the writer. All drawings have been 
made writh the aid of a camera lucida, from spores mounted in 50 per cent, 
lactic-acid solution. Only mature s|x>res have been drawm and measured ; 
these have been obtained by shaking the specimen over a sheet of clean 
note paper. 

I wish to thank the following : Messrs. J. C. Neill, E. Bruce Levy, E. H. 
Atkinson, and W. D. l^id, of this Laboratory, and Dr. H. H. Allan, Feilding, 
and others, for the contribution of specimens : Mr. H. Drake, also of the 
Laboratory, for the pre^ration of all photographs used herein : Mr. C. C. 
Brittlebank, Plant Pathologist, Department of Agriculture, Meltoume ; 
Dr. Eug. Mayor, Switzerland; members of the Mycological Exchange 
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Bureau of Plant Industry, Department of Agriculture, Washington, D.C,, 
U.S.A., for contributions of specimens in exchange : and Dr. E. J. Butler 
(Director) and Mr, E. W. Mason, Bureau of Mycology, Kew, England, for 
literature, references, &c. 


USTILAOINACEAE. 

Endophytic fungi parasitic upon Phanerogams, Mycelium either local- 
ized or widely dispersed, of hyaline septate hyphae. Spores arising in 
compacted masses of sporiferous hyphae, modified from the vegetative 
mycelium. Sori evident, forming compact or pulverulent spore-masses in 
definite areas on the host, or more rarely permanently embedded within 
the host-tissues. Spores coloured, smooth or variously sculptured, occur- 
ring singly or aggregated into spore-balls, the latter often partially or 
wholly enclosed within a membrane of sterile cells. Germination by means 
of a probasidium on which are usually produced lateral or terminal cx)nidia. 

In the family Ustilaginacc^ae (including the Tilletiaceae) are included 
twenty-one genera, seven of which have been collected in Now Zealand. 
Among the various mycologists who have worked with the suborder, 
opinions are divided as to the number of genera that should be retained. 
For example, Clinton (1906) includes under the Ustilaj^naceae (excJ. 
Tilletiaceae) the following eleven geiN^ia : (1) VHtilago, (2) Sphacekiheca, 

(3) Mclanopsichiuni^ (4) Cintractia, (5) Schitonella, (6) M^kosyrinx, 
(7) Sorosporium, (8) Thecaphora, (9) Tolysporella, (10) Tolyposportum, 
and (11) Testicularia. Under the Tilletiaceae he includes (1) TiUetia, 
(2) Neoooasia, (3) Tvburcinia, (4) Urocyatis, (5) ErUyUnna, (6) Burrillia, 
(7) Doaaaanaia, and (8) Tracya. Of these, Dietel (1900) includes Cintractia 
and Sphacelotheca under Uatilayo, and lists in addition the two genera 
Anthracoidea Bref. and Poikiloaporiam Dietel. Anthracoidea is now con- 
sidered to be a synonym (and in this paper listed as such) of Cintractia ; 
the second, accoi^ng to ^nton, is a synonym of Thecaphora. To those 
listed by Clinton may be added Melanotaenium De By. and Elateromyces 
Bubak, the latter of recent origin. Of those other genera that have l)een 
proposed from time to time, Bhamphoapora D. D. Chmn. is placed by Clinton 
under Entyloma ; Doaaaanaiopaia ^tch. is placed by the same author under 
Doasaanaia ; Corniiella Setch. is placed by Sydow (1901) under the genus 
Tracya ; Oraphiola Poit. is no longer considered to belong to this suborder ; 
and Cerebella Ces. is considered by Saccardo (1886) to be an Hyphomycetc. 


, , , Kky to Qbnxra. 

Spores single, not in balls. 

Sori pulverulent at maturity. 

Sori naked at maturity. 

Elaters absent from the sori. 

Probasidia usually with lateral conidia 
Probasidia usually with terminal oonidia 
Elaters prewnt in the sori 
Sori enclosed within a definite fungous membrane 
Sori compact. 

Central columella of host-tissue present in the poriis 
Central columella absent 
Spores aflgregated into balls. 

Stenle cells present 
Sterile cells absent 


1 . Ustilago.* 

5. TiUetia* 

2. hUateromycea. 
4. SphaeeUAeca. 

3. Cintractia, 

6. TilUtia,* 

7. Uracffstis, 

6. Soroaporium, 


* There is really no satisfactory key character upon which to separate these two 
genera; for the characters upon which separation is based, see under the respective 
genera. 
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1. UsTiLAOO (Persoon) RouAsel. 

RouasL, Flora Calvados, ed. 2, p. 47, 1806. 

Uredo § J^sUlago Perti.. Syn. Fung., p. 224, 1801. Ustilagidium Herzb., in Zopf, 
Bedr. Phys. Morph. Org., vol. 5, p. 7. 1896. 

Sori forming dark-coloiucd pulverulent sjiore-niasst'b in various parts 
of the host, usually in the inflorescences. 

Spores single, globose or angular ; epis|)ore coloured, smooth or variously 
sculptured ; germinating by a short septate probasidium, which either 
produces conidia laterally and terminally, or develops directly into an 
infection hypha. 

Distribution : World-Wide. 

New Zealand s|x?cies nine, of which three are indigenous and six 
introduced. Tin* genus is a large one, and contains more species than any 
other genus in the suborder, for (linton (1906) reconls seventy-two for 
North America. McAIpine (1910) lists ninetc'en for Australia. 

The pulveruh*nt naked sori an<l single spores .serve to 8e|)arate this 
from any other genus, with the exception of Tilletia. The production of 
probasidia In^aring lateral conidia serve.s to se])arat«* those 8i)ecies of Usiilago 
]K).ssessing this character from those of Tilletia, which produce probasidia 
bearing terminal (‘onidia. But in both genera occur certain species in 
which the method of gennination differs in that no conidia are produced, 
the probasidium develo])ing directly into an infection hypha. With such 
species it is necessary to seek some other character in order to place them 
in one or other of these two genera, unless one follows Hcrzberg and places 
them in his geiULs Ihtilaquhum, .separated from Ustilago on this account. 
Other characters serving to separate the two genera are a[)ore-.size, it b(»ing 
claimed that the sjiores of Tdletia are relatively larger than those of 
Vstiloifo, and method of s {Kin* -formation, those ajiecies in which the six)res 
are produced acrogenously being placed in Tilletia; if int(‘rc*alary, in 
Ustilago. The matter Hould be 8im])lified if the genua Ustilagidium wore 
erected to contain those forms in which no conidia are present ; but this 
would necessitate, in order to maintain consistency, the erection of another 
genus to contain such species as Ustilago bromivora, where the method of 
germination departs considerably from the normal. 

In New Zealand, members of this genus have been found only on 
the Gramineae, but elsewhere they have been recorded on the following 
additional families : (’yperaceae, Liliaceae, Polygonaceae, Portulaceae, 
Caryophyllaceae, Oxalidaceae, and Onagraceae, 

Sfore-JonnatioH. -liXm was first worked out by Fischer von Waldheim 
(1869). Following their differentiation, gelatinization of the sporiferous 
hyphae commences, and continues until the lumen of each hypha is almost 
obliterated, when the hyphae become compacted together and the gela- 
tinized portions fuse, so that a complex gelatinous mass is formed in which 
it is difficult to discern individual hyphae. These hyphae become divided 
by transveiHe septa into short-celled lengths, and in the cells thus formed 
the spores commence their development, those near the periphery of the 
mass first attaining to maturity. The gelatinous envelope surrounds the 
spore during its development, but gradually becomes less conspicuous until 
at maturity it has entirely disappeared. 

Germination. — In the genus three methods may be observed : in Usti- 
logo Avenae the probasidium becomes transversely septate, and from it 
anse numerous lateral and one terminal conidia ; in 17, brotnivora the 
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probasidium is siiort and usually continuous "-although it sometimes 
becomes two*celied and on this structure is produced a terminal conidi um 
which on germination (in nutrient solution) again produces a probasidium, 
which in turn gives rise to a conidiuin ; in 17. Trifici and U, striaeforwis 
the probasidium gives rise directly to an infection hypha, conidia being 
absent. 

Key Ti> Spec ies of Uhtilaoo. 

Spores smooth. 

Spores under S mmm.* long . , L\ romhmtnn. 

Spores over 6 mmm. 

Sori compact, covered uith a membrane .. ..3. U.Jensenu, 

Sort pulverulent, without a membrane . . .. 2. L\ Uvm, 

Spores rough ; granular, verruculose, or vei i iieose. 

Spores somewhat coarsely verrueose. 

Sori principally in the leaves .. .. ..3. L\ sinaeformi^, 

Sori principally in influresccncch. 

Sori semi-compact . .. ..7. l\ buUata. 

Sori pulverulent . . , . i\. ( . hromu'ora. 

Spores minutely verruculose. 

Spores over 10 mmm. .. .. .. ..9. V.Readeri, 

Spores under 10 mmm. 

Sori destroying entire inHoresctuicen .. 4. I Tntiri. 

Sori semi-eompaet, only partially destroying spikclets 1. f . Atfnae. 


1. Ustilago Avenae Jensen. (Text-fig. 2, and Plate 41, fig. 2.) 


Jens., Chmh. Cereahs^ p. 4, 1889. 


Gramineac. 


r, perennam Rostr., Oven K. Oanske Tirf. Sehk. Foth. tHOO, p. 15, 1890. 
('lutrarttn Aienae Kll. et Tr., Jout. Myc., vol. 0, p. 77, 1890. 


Sori in bpikelets, seldom in the leaves, usually completely destroy- 
ing the floral [wrts, fonning a pulverulent, olivaceous spore-mass, wliich 
eventually falls away, leaving only the bare axis of the inflorescence. 

Spores globose or subglobose, flOiumm. diam. ; epis^iore distinctly 
but finely verruculose, j7allid olive, more lightly coloured on one side, 
0*5-0*75 mmm. thick. 


Host : Arrhenatherum elatius (L.) Beauv. In inflorescences. Herb. 
No. 1247. Plimmerton (Wellington), sea-coast, E, Bruce Levy ! 22 Dec., 
1920. E, H, Atkinson! 1 Dec., 1921. Ashburton (Canterbury), 70m., 
II. H, Allan! 15 Dec., 1921. Crookston; Dunrobin (Otago). J. C. Neill! 
G.H.G. 7Feb., 1924.t 
Distribution : World-wide. 


The form on Arrhenalherum elatiiis was separated as a distinct s])ecies on 
account of the presence of ijcrennating mycelium in the perennial [>arts of 
the host ; it is identical morphologically with the fonn on the oat, so that 
it cannot hi* considered as more than a biologic race. 

Oermination.- In water the 8|X)Tes commence to germinate* in from 
twelve hours (fresh matc*rial) to three days (old material). A long and 
slender probasidium (occasionally two) is produced ; into this the proto- 
plasm of the spore iTenetrates, and after the probasidium has attained 
a length several times that of the diameter of the sjK're several (3-5) 
transverse septa appar. On or near these septa several elliptical, hyaline, 
minute, continuous conidia appear. When detached these may in turn 
germinate and produce long and narrow infection hyphae. In nutrient 
solution, according to Brefeld (1883), the conidia do not produce hyphat*, 
but produce secondary or tertiary conidia by a process of budding. 


* In this article the contraction ** mmm.*' is used for mioromillimetros. 

t A few localities obtained between the dates of reading the i)aper and publication 
have been Inserted. 
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Infection. -This was first studied by firefeld, who found infection 
occurred only in the seedling stage of the host. He sprayed budding 
conidia on to the seedling leaves at different stages of growth ; those 
plants wliich had attained a development of the leaf beyond the sheathing- 
leaf were found to be immune. The conidia germinated and produced 
an infection hypha which pnetrated the cuticle and entered the pan^nchyma, 
where it produced numerous colourless branched hyphat*. As the plant 
increased in size he found the hyphae increasingly difficult to trace, until 
at maturity he was able to locate them only in the nodes, where they 
appeared to be fragmentary and much broken up. Apparently only those 
hyphae situated in or near the growing-point are able to infect the ovules 
in the developing inflorescence. 

Thus the fungus is transmitted by spores lodged on the seed, between 
the glume and the pale. When the seed is sown the spores germinate 
and infect the emerging cotyledon, as described above. 

Von Liebenberg (1879) has shown that the spores, if kept under dry 
conditions, may remain viable for seven yearn ; so that seed stored for 
several years, if sown without preventive treatment, may bear spores 
capable of infecting the young plants as they emerge. A second method 
of infection is known- -that of infection from spores remaining in the soil 
from a previously infecteil crop. This source is scarcely likely to be 
troublesome here, for, judging from the readiness with w^hich spores 
germinate in water, it is probable that with our rainfall such spores 
would have germinated long ere the seed-bed was pn*pared for a second 
crop. 

Zade (1922) found that if sjjores were applied fo the inflorescence's at 
the time of flowering, all that fell on the stigmas germinated, producing 
long probasidia, which in turn produa^d abundant conidia. When the 
conidia germinated they produced infection hyphae which gave rise* to a 
mycelium in the pripheral parenchyma of the glumes, the embryo 
remaining unaffected. He believes this mycelium, and the secondary 
conidia produced from the hyphae on the inner surface of the glumes, to 
form the most important source of infection. If this regularly occurs, 
then dipping of the seed in some fungicide prior to sowing would ^ useless 
as a controllant, for the solution used would be unable to penetrate into the 
glumes to destroy the perennating mycelium therein. In such a case the 
modified hot-water treatment alone would be of use (see p. 400). 

2. Ustilago levis Magnus. (Text-fig. I, and Plate 41, fig. I.) 

Magn. Ahh. Bot. Ver. Prov. Brand.y vol. 37, p. 69, 1896. 

U, Arenae var. levis Kell, et »Sw., Ann. Rep. Kansas Exp, Rtn., 2nd Rep., p. 2£)9, 
1890. 

Sori in spikelets, destroying the inner ^rts, partially concealed within 
the glumes, forming a semi-compact, dark-brown, almost black spore-mass. 

Spores subglobc^, 5-9 mmm. ; epispore smooth, dark chestnut -brown, 
more lightly coloured on one side, 0*75 mmm. thick. 

Host ; Avena saliva L. In inflorescences. Herb. Nos. 195, 304. 
IVeraroa (Wellington), 80m., B. Bruce Levy! 12 Jan., 1920. Ruakura 
(Auckland), 120m., A. H. Cockayne! 27 Jan., 1921. Lincoln (Canter* 
bury), 30m., F. E. Ward! 18 Feb., 1923. 

Distribution : Probably world-wide, but recorded only from North 
America and Europe. 
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TsxT-rio. 1. — U^Htago Uvis Magn., from Avena 9 €Uiva L. 

TaxT-rio. 2, — U, AvenaeJetm,, from Arrhenathervm dative (L.) Beaur. 

Tkxt-fio. 3. — U. Tritici Jens., from TrUkum vulgare Vill. 

Txxt-fig. 4. — U, ootntntrens Ludw., from DatUhonia Buchanani Hook. f. 

TxxT-Fia. 3. — U, Jtneenii Roatr., from Hordeum tmlgare L. 

Txxt-fio. 6. — U, buMa Berk., from Agropytrom, scabrutn Boauv. 

TxxT-no. 7. — U, stria^ormk (Westnd.) Nieaal, from Holcus lanatvs L. 

Tbxt«fxu. 8. — U. bromivora (Tul.) Flach. v. Waldh., from Biromu9 vniotaidei H. B. K. 

All X 1,000. 
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This spei’ies is abundant throughout Now Zoalautl, It is separated 
from tlie ])roreding on aceount of the smooth epispores of the s|X)rcs. The 
sori also differ somewhat in their being more compaet. 

(termination, life-history, and control are the same as in V. Avenm. 

3. Ustilago Jensenii Rostrup. (Text-fig. 5, and Plate 42, fig. 2.) 

Rostr., Overs, K, Danske Vid. Selsk, Fork. ISOO, j). 12, 1890. 

f'redo Uordei var. tecta .loriK., Charb, (Wfulen^ p. 4, 1889. Ufttihtgo Hordei Kell, 
et »Sw., .4 hm. Jffj). Kail^tas Agr, Erp, Stn,^ 'Jad Rep., p. 288, 1800. 

Sori in spikelets, forming a senii-compaet black mass, long covered 
by the transj»arent basal parts of the glumes. 

Spores globose to shortly elliptical, 7-Jl V 5-8 mnim. ; e])isj)ore smooth, 
olivaceous or sepia- brown, more lightly coloured on one side, U-75-1 mmm. 
thick. 

Host : Uordeum rulffare L. In intlorescences. Herb. Nos. 298, 1253. 
Ruakura (Auckland), 120m., A. H. Cockayne! 25 .Jan., 1921. Blenheim 
(Marlborough), 50m., J. Scott! 28 Feb., 1921. Winton (Otago), J. C. 
NeUl! 14 Feb., 1924. 

Distribution : Aastralia ; North Americ-a ; Knro|H». 

This is known as ihe coverc‘d .smut of barley,” on account of the 
manner in which the sori are covered by the basal i)ortions of the glumes. 
It is common on this host throughout New Zisdand. 

This a{)ecie8, together with U. A venae, U, levis^ and //. Tritici, wert* 
at one time included imder the collective species (J. seyetum Dittm. Jensen 
( 1889 a ), as the result of numerous infection experiments, split IJ, segetum 
into three races, as follows: (1) 11. segetuni var. Avenae : (2) IJ. segetum 
var. Tritici : (3) V, segetutn^xHT. Uordei. The variety Honlei he further 
divided into the two forms : U. segeliun v^ar. Hordei forma nuia ; 
V. segetum var. Horlei forma tecta. 

Brefeld (1888) considered the forms on barley and on wheat to Ik» 
distinct, for he found the i^robasidiuin diil not produce conidia, but gave 
rise directly to an infection h}’pha. He found also that these races would 
not infect oats ; const'quently he considered them to be distinct from the 
form on oats, and included them under the name of U. Uordei Bref. In 
his 8|x»cies are included U. segetnm var. Tritici Jens, and V. segetum var. 
Hordei Jens, (including the two forms nuda and tecta). 

Kellernian and Swingle (1890) raised to 8ix»cific rank the two forms 
on barley— wjiAi and tecta — naming them respectively U. nuda (Jens.) 
Kell, et Sw., and V. Hordei (Pers.) Kell, et Sw. Thus Brefeld’s J]. ^Hordei 
was split by them into three species— (1) V. Tritici (Jens.) Kell, et Sw. ; 
(2) £7. Hordei (Pers.) Kell, et Sw. ; (3) TJ. nuda (Jens.) Kell, et Sw. 

Now, as the name Hordei was previously used by Brefeld, it cannot 
again be applied to a species ; as U. Hordei of Kellerman and Swingle 
was named U. Jemenii by Rostrup the same year, this name should be 
used for this species. The matter is further complicated in that although 
the forms tecta and nuda arc morphologically separable, and may therefore 
be. considered as distinct species, the form nuda (17. nuda Kell, et Sw.) is 
identical morphologically with JJ. Tritici Jens., for both possess pulverulent 
sori, echinulate spores of the same* size and colour, and the same method 
of germination. After extended and critical examination of these two 
so-called specie-s I am unable to indicate a single morphological character 
by which they may be separated. True, in certain collections the spore- 
mass is slightly darker in colour on wheat than on barley, but this 
character is not di.stinct in all collections; 
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I am of the opinion, therefore*, that U, Tritici Jen«. and U. nuda Kell, 
et Sw. must be n‘united under one name. As to the selection of this 
name : U, segetum cannot, of course, be used, nor can U, Hordei Bref., 
for this included the recognized species U. Jensenii Rostr. and the one 
under discussion. IJ. Tritici Jens, was by Kellernian and »Swingle de8eribt‘d 
on page 262 ; U. nuda Kell, et Sw. on page 277 : since the former has 
page priority, it is the one to be used. 

flintoii (1906) gives the citation of this 8|}ecles as U. Tritici (IVrs.) 
Rostr., but the specific name used by Rostrup is taken from Theda segetum 
var. Tritici Persoon, in Tent. Disp. Funff., p. 57, 1797, a publication which 
antedates the starting- }X)int of modern nomenclature. 

The four sp^'cies under discussion may then l)e separated by the fol- 
lowing characters 

I’h'obasidium producing conidia. 

iSori pulverulent. 

Spores echinu late .. .. .. .. / .•Irfnae Jena. 

Spores smooth . . .. .. .. .. r. Mwi. 

Sori compact . . . . . . . . . . l\ Jensenh Rostr. 

Rrobasidium proilucing an infection hyplia. conidia l)oing absent I Tritici Jens. 

Germination and infection (of l\ Jen/ten ii) are similar to the preceding 
two species. 

4. Ustilago Tritici Jensen. (Text-fig. 3, and Plate 42, fig. 1.) 

Jens.: Kell, et Sw., in Ann Rep. Kansas A(/r. Eip. Sin.. 

2nd Rep., p. 622, 1890. 

V attlagintufeiiim vai. Tritni Jons.. Out. Korns. Biandp.. p. 01, l»S8. IK negetum 
var. Horde i forma nuda •lens.. Jour. Roy. .Atp. •W., vol. 24. p. 4, 1889. 
CK Hordei var. nuda Jens., t'harb. Cereales, p. 4, 1889. IK nuda (Jons.) Kell, 
et S\i., Ann, Rep. Kansas Kxp. Stn., 2nd Rep., p. 277, 1890. IK Tntin 
(Pers.) Rostr.. Occra, K. Danskt Vid, SeUk. Fork. JH90, p. 16, 1890. 
(\ Untdei Rostr., /.r., p. 10. V. Tritici f*»rm’i JoJneota P. Menu., Zcitschr. 
Pflanzcnkr,, vol. 4. p. 139, 1891. Ustilagidium Hordu Her/.b., in Zopl, 
Beitt. Phys. Morph. Ortp. vol. 6, p. 7, 1896. V. Tritici Her/.b., Lc. 

Sori in spikelets, destroying ovaries and glumes, forming olivaceou'* or 
almost black spore -masses, finally falling aw'ay and leaving the bare axis 
of the infloreaeenc<*. 

Symres globose to shortly elliptical, 5-8 x 4 5mmm ; eyasyxire minutely 
but distinctly verrueulose, pallid to dark olive, with a lighter-coloured 
zone on one side, 0'5-0*75 luium. thick. 

Hosts : 

Triticum rultfare Vill. In infloresrences. Herb. No. 407. Lincoln, 
Canterbury, 30 m., F. E. Ward ! 5 March, 1921. 

Hordeum vidgare L. In inflorescences. Herb. No. 46. Weraroa, 
(Wellington), 120ni., G. //. C. 11 Nov., 1919. 

Distribution : World-wide. 

The form on wheat is commonly known as “ naked smut on wheat ” 
that on barley as “ naked smut of barley.” As ha.s been pointed out (under 
V. Jensenii), the two forms differ only in that each is confined to its host, 
but as they are identical in morphological characters they must b(* con- 
sidered as the same species. 

The two 8jK*cie8 on barley may be separated on account of the following 
differences 

Sori compact ; spores smooth . . . . ,, U. Jensenii. 

Sori pulverulent ; spores verrueulose . , ,, LK Tritici. 

Oermination . — In water a probasidium is produced which gives rise 
directly to an infection hypha ; this may branch and form a mycelium, 
but does not at any time produce conidia. 
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Infection, — With the race on barley it waa first suggested by Jensen 
(1889b), and later independently confirmed by Hecke (1905), that infection 
occurs through the flower. With the race on wheat Maddox (1897) first 
demonstrated that infection occurred through the flower ; his work was 
later confirmed by Brefeld (1903). The spores are deposited by wind on 
the stigmas at the time of pollination, where they germinate and produce 
a probaaidium, wliich develops immediately into an infection hypha ; this 
jienetrates the style and enters the cells of the developing ovary, where a 
mycelium is formed. As the embryo commences to develop, hyphae pass 
into it and form a resting mycelium, which remains latent until such time 
as the grains germinate. When germination commences these hyphae grow 
out with the cotyledon, keeping pace with the growing-point until the 
formation of the inflorescence, when they penetrate* to the developing 
ovaries. These they convert — together with the developing ovules — into a 
mass of mycelium, which later produces the spores. 

The significance of tliis life-history, from the viewpoint of the farmer, is 
that the resting mycelium is embc‘dded in the tissues of the grain, where 
it cannot be reached by fungicides; .consequently the disease cannot be 
controlled by the usual steeping methods. Freeman and Johnson (1909) 
claim to have successfully combated this smut by means of Jensen’s 
modified hot-water treatment (see p. 400). 

5. Ustilago striaeformis (Westendorp) Niessl. (Text-fig. 7, and Plate 46, 

fiK. 2.) 

Niessl, Hedw,y voL 15, p. 1, 1876. 

Uredo MriatformU Westnd., Arad, Hoy, Bdgiqur, Bull, JS* ser. 2, p. 400, 1852. 
TillHiaDe Baryuna Fiwh. v. Waldh., iiuRabh. Fungi Eur,, No, 1097, 1860. 
T. Fcl., Symb, Myc„ vol. 1, p. 40, 1809. T. striaeformis Oiid., Bot, 
Ztg,, vol. 36, p. 440, 1878, T, alopecuriiKtra Ulo, Bot, Ver, Prov, Branden- 
burg, vol. 25, p. 214, 1884. T, Brizae Ulo, Lc, Ustilago Poaruni Me Alp., 
Proc, Hoy, Soc. TiV., ii.s., vol. 7, p. 220, 1894. U, ujoshingtoniana Kll. et Ev., 
Bull, Torrey <'l,, vol. 22, p. 67, 1896. Tilletia Airae-caesjiitome lindr.. 
Sot, pro Fauna et Fhra Fennica, vol. 26, p. 15, 1904. 

Sori rarely in the inflorescences, commonly in the leaves and leaf- 
sheaths, forming long striae often many centimetres in length, frequently 
converging to form irregular black areas, at first covered by the epidermis, 
lK*coming exposed and pulverulent, finally in old specimens the leaves 
becoming shredded ; in inflorescences the son arc frequently hidden within 
the glumes, but eventually become pulverulent and partially exposed. 

Spores globose to shortly elliptical, often somewhat angular, 10-J7X 
8-12 mmm. ; epispore moderately and somewhat coarsely verrucose, olive- 
brown, 1 1*5 mmm. thick. 

Hosts : — 

Dactylis glomerata L. In leaves and sheaths. Herb. No. 265. 
Cluny, Turakina (Wellington), 210 m., G, H, C, 2 Jan,, 1921. 

Hohus lanatus L. In leaves. Herb. No. 1276. Ettrick (Otago), 
300m., R, B, Tennentt 10 Peb., 1921. Karori (Wellington), 
200m., R, Waters/ 6 Dec,, 1923. 

Distribution : World-wide. 

This species is readily recognijeed by the manner in which the infected 
leaves become shredded, tearing occurring along the linear sori. Infected 
plants are usually stunted, and not infrequently killed outright. 

Germination.— OsmT (1916) has well illustrated the method of ger- 
mination. A short probasidium is produced, and this grows directly into 
an infection h 3 rpha ; no conidia are produced. 
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TsxT-nn. 9. — Ustilago Readeri Syd., from Danihonia pilosa H. Br. 

TBxr-no. 10.— <Sf«Akiceto<Aeca Uydropip^ (Sebum.) De Banr, from Polygontim sp. 
TiXT-nu. 11. — SlaUromycea nigtr Q. B. Cunxi., from Carex dtpsarea Beiggr. 

Tbxt-fio. 12. — E. olivaeeus (DC.) Bubak, from Carejr virgata 1^1. 

XaxT-FiQ. 18. —CfiifrocKa scUrotiformis (C. k M.) G. H. Cunu., from Uncviia riparia 
R. Br. 

Tixt-fio. 14. — C, Carieis (Peis.) Magn., from Canx temaria Forst. f. 

All X 1,000. 
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jHfeclwn. According to Osncr, licallhy plaiitn become infected through 
th(* flowers, as is the case with wheat or barley infected with f/. Tritici. 
Following infection the hy])hae n^nain quiescent in the seed until they 
germinate, wli<*n th«*y grow out with the developing leaves and stems. 
These iiyphae give rise to tin* linear sori ; those that grow with the growing- 
]joint of shoots producing inflorescences infect the ovaries as they are 
formed. Th(» mycelium also hibernates in the roots of perennial plants, 
and infects developing shoots as they emerge in the spring. Osner points 
out that the disease may be combated by means of the modified hot-water 
treatment (p. 400), but this wouhl prevent only young plants (seedlings) 
from f»ecoming infected, for, since he has shown the mycelium to b(* 
ix^reniiial in |H*rennial jJants, it follows that once such a plant has In'cnme 
infected nothing in the way of remedial treatment can be attempted. 

The s])<‘cies is ])laced by the majority of systeniatists in th«* genus 
largely on account of the work of Fisclu‘r von Waldheim (1869), 
who claimed the method (»f spore -format ion was that of this genus. Osner, 
however, has shown that spore-formatifui is intercalary in the spore forining 
hyjdiae, ami that this '‘adds weight to the contention that the organism 
is a sj>ecies of rstiUuto rutlMU than of Tilletia.'' Ht* mentions the 
ajqx‘arance of transverse septa in the ])robasidiuni as another character 
in support of placing th<‘ s|x‘cies in Usttl/np. This, however, is of little 
significance, since these ae])ta also ap)x*ar in the probasidia of TiUetia. 

6. Ustilago bromivora (Tulasne) Fischer von Waldheim. (Text-fig, 8, 
and Plate 13, fig. 1.) 

F. V. Waldh., Bull. Boc. Nat. vol. 40, p. 252, 1867. 

rMhlngn (Wfnt var. d. hromirora Tul., Imw. Sn. Xat.. ai»r. ,*J, vol. 7, p. 81, 

1847. (Uuinu'tm patufinmca Fke. et Mass., fUev.. vol. 18, p. 34, 1888. 

Sori in spikelets, often hidden within the glumes, sometimes destroying 
them at the base, at first bullate and somewhat compacted, Is^coming 
pulverulent, black. 

Spi»res globose to shortly elliptical, often polygonal, 8-11 x7-1()mmm; 
epispore minutely but densely verruccjse, olivaceous or dark reddish-brown, 
1 uiinm. thiek. 

Hosts : 

Bromus hordeaceua L. Jn paiiicle.s. Herb. No. 442. Blenheim 
(Marlborough), .‘30 m., F. kistfou I 12 Nov.. 1920. 

Bromus utuohifles II. B. K. Herb. No. 47. Weraroa (Wellington), 
120 111 ., (t. II. (\ 11 Dec., 1919. Omahu, Thames Valley (Auck- 
land), W. G. Goofhviu ! 22 Nov., 1921. Blenheim (Marlborough), 
.*30 m., R. Wnttrs! 27 Nov., 1923. Lincoln (Canterbury), 30 m., 
F. E. WnrdI 3 Dec., 1923. 

Distribution : World- wide. 

The species is fairly abundant on jirairie-grass throughout New Zealand. 
In many easels only occasional spikelcts may b* infected, but as a rule all 
on a jianicle are attacked. 

Gerwiuation . — In water the s})ore8 readily germinate*, producing a small 
probasidium, on the apex of which is produced a single elliptical conidium. 
In nutrient solution, according to Brofeld (1883), a two-celled probasidium 
is formed ; this produces conidia, which in turn develop a probasidium 
again producing conidia. 

Infection occurs in a manner similar to V. Avenae. McAlpine (1910) 
states that treating the 8(»ed with formalin or copper-sulphate effectively 
controls this smut. 
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7. Ustilago bullata Berkeley. (Text-fig. 6, and Plate 42, fig. 3.) 

Berk., FI. N.Z., vol. 2, p. 196, 1865. 

Sori in inflorescences, at first enclosed in a lead-coloured membrane, 
when semi-compact, becoming exposed, when pulverulent, black. 

S^res globose to shortly elliptical, 8-12 X 7 8 mmm. ; epis|K)re closely 
and finely verrucose, olivaceous, 1 mmm. thick. 

Host : Agropyron scabrum (Ijab.) Beauv. In inflorescences. North 
Island, W. Volenao. J849. (Type in Herb. Kew.) 

Distribution : Australia. 

The host is indigenous and widespread ; it occurs also in Australia 
(Cheeseman, 1906, p. 923). 

This species was describcKl by Berkeley from mat(‘rial forwarded by 
Colensc) to Kew. 1 have no New Zealand material in the herbarium, the 
above description being drawn up from Australian niatcrial kindly for- 
warded by Mr. (\ i\ Brittlebank, Plant Pathologist, Department of Agri- 
culture, Melbourne. 

GenmtuUion,- -McAlpine (1910, p. 152) has successfully germinated the 
s{)ore8 of this aiH^cies. He found that in water the probasidium became 
three-celled, the proximal cell eventually developing into a w^ell-developed 
infection hypha ; no eonidia were produced, but in nutrient solution a 
probasidium was produced, wliich gave rise to numeri>us eonidia. 

8. Ustilago comburens Ludwig. (Text-fig. 4, and Plate 41, fig. 3.) 

Ludw., ZeHachr. Pfianzenkr.y vol. 3, p. 139, 1893. 

l^MtiUtgo inicroApora Mshh. ot Roilw., Ktw Hull,, p. IW, UHO. (I. eiujua SvI., 
lw/». Myr„ vol. 1, p. 177, lUO.^, 

Sori in spikelets and stems, at first <5omj)act, buUatc, and covered with 
a lead-coloured membrane, later destroying the entire panicle and becoming 
exposed on the rachis as a <lense bronze pulverulent mass, eventually 
falling away, leaving the naked axis. 

Spores globose to shortly elliptical, 3-6 X 2-3 mmm. ; epispore smooth, 
tinted olive, 0*6 mmm. or less in thickness. 

Host : Danthonia Buchatumi Hook. f. In panicles. Herb. No. 197. 
Dunstan Mountains (Otago), 360m., W, D. Reid/ 6 Pec., 1921. 

Distribution : Australia. 

The host is endemic, and is confined to the mountain regions of the 
South Island (Cheeseman, 1906, p. 891). 

The species is characterized by the exceedingly minute* size of the spor(*s. 
It was first recorded on a species of Stipa, but McAlpine (1910, p. 154), 
who has examined portion of the typ* material, states that the host in 
question is a ajiccies of Danthonia. 

I have been unable to germinate the spor(*8. 

9. Ustilago Reader! Sydow. (Text-figs. 9, 27, and Plate 43, figs. 2, 3.) 

Syd. in letter ; McAlp., Smuts. Amtr.y p. 169, 1910. 
lUiUago Agroftyri McAlp., Ay. Gaz. .V.iSf.n vol. 7, p. 154, IHOC. 

Sori in spikelets, stems, and leaves, commonly destroying the entirt) 
inflorescence. On steins and leaves forming conspicuous striae ; in in- 
florescences, at first enclosed within the leaf-sheath, becoming exposed and 
appearing in the form of semi-compact masses covered with the remnants 
of the glumes, when gre 3 dsh in colour, at length naked, pulverulent, black, 
finally falling away leaving the bare axis. 
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Spores globose to shortly elliptical, 11-14 X 8-12 mmm. ; epispore 
minutely and closely verruculoso, dark brown, 1-1*5 mmm. thick. 

Hosto : — 

DarUhmia pilosa R. Br. In panicles, stems, and leaves. Herb. 
Nos. 782, 1267. Mount Hector, Tararua Mountains (Wellington), 
1,600m., E, H, Atkinson/ 21 Dec., 1919. Plimmerton (Wel- 
lington), sea-shore, E. H. Atkinson! 1 Dec., 1921. Kcibum 
(WelUngton), 120 m., 0, H. C. 23 Nov., 1922; 4 Dec., 1923. 

Danthonia semiannularis B. Br. Herb. No. 200. Whitianga (Hawke’s 
Bay), Shdford-Bidwell I 18 Dec., 1920. Otane (Auckland), H, F, 
Nunn! 3 Mar., 1922. Botanical Gardens (Wellington), 80m., 
Q,H,C. 19 Jan., 1921. J. C. Neill ! 0. H. C. 4 Dec., 1923. 

AnthoxafUhum odoratum L. Herb. No. 1248. Wallaceville (Wel- 
lington), 30m., F. E. Ward! 5 Dec., 1920. 

Distribution : Australia. 

Both species of Danthonia arc indigenous and abundant throughout ; 
they occur also in Australia (Cheeseman, 1906, p. 890). This smut has 
hitherto been recorded only on Datithonia, Anthoxanthum being an addi- 
tional host. 

This is the most abmidant of all species of the Ustilaginaceae occurring 
in New Zealand, and appears season after season in the same locality, 
f/. Agropyri McAlp. was based on a mixture of material of Agropyron and 
Danthonia^ which was afterwards separated out. 

Germination. — In water germination occurs within twenty-four hours, 
probasidia bearing abundant conidia being produced ; frequently the 
conidia are borne on short sterigmata. In nutrient solution the conidia 
produce secondary conidia hy budding. 

2. Elatkromyc£S Bubak. 

Bubak, Archiv. pro Prirodovedecky Vyzkum (7ec/l,[dil. 15, C. 3, p. 82, 1912, 

Sori semi-compact, dark-coloured, usually confined to the inflorescences. 

Spores single, globose to angular, smooth or vcrruculose, mixed with 
numerous coloured filaments (elaters) formed of numerous hyphae arranged 
in parallel fashion ; germination* by me^ns of an elliptical probasidium, 
which becomes detached as a conidium. 

Distribution: World->vide. 

Of the three New Zealand apeoies, two are endemic, and the third is 
indigenous, being widely distributed elsewhere. 

This genus was erected by Bubak on account of the presence in the 
sori of numerous peculiar filaments, or olaters,” as he has termed them. 
These elaters consist of numerous coloured hyphae arranged in a parallel 
manner. The hyphae are septate, and are 5-^ mmm. in thickness; the 
elaters may attain a length of 22 mm., but usually they are much shorter 
than this, being on an average 8-10 mm. long ; in thickness they vary from 
40 to 120 mmm. or even more. They are so characteristic that I have no 
hesitation in following Bubak and placing those New Zealand species 
possessing these structures in this genus. Their function is unknown, but 
they are supposed to assist in spore-distribution. 

The method of germination is discussed under E, olivaosus and E. niger. 

The three New Zealand species are confined to the Cyperaceae, two 
being parasitic on Carex, the third on Oahnia. Bubak records angther 
species in addition to E. olivaceus—-E. Treubii (Solms.) Bubak UstUago 



Cunningham. — The VsUlayineae^ or “ Smuts^** of New Zealand. 416 



TffXT>Fio. 15 . — Ciniraciia Spin^it (Ludw.) McAlp., from Spintfex htrstUti^ T^b. 
Tbxt-pio. 16 . — TUUtia Holci (Westnd.) Rostr., from Uolcus lanatwi L. 

Tbxt-fzg. 17. — T. dtoipiene (Pen.) Koem, from AgroHis vulgarts With. 
Tbxt-fio. 18. — T, TrUic% Wmt.^ from Triiicum vulgare ViU. 

Txxt.fio. 19. — T, kvis Kuehn, from Tntieum wdgare VilL 

Tbxt-fio. 20. — VrocyHk Anemones Wiiit.» from Ranunrvlus insignia Hook. f. 

AU X 1,000. 
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Treubii ISohns.), on Polygonum cinmae from Java ; but his combination 
cannot be accepted, for £/. Treubii is a synonym of U, emodensia Berk., 
according? to Massce (1899). I cannot say whether it should be placed in 
Elaieiomycea, for 1 lmv(* not examined specimens. 


Key to Hpeciks. 

Soil oli vac eouH 

Snri blaok, or nearly so. 

On Gahma 
On Cartx 


3. E. olivareuft. 

1. E, endotnehu^, 

2. E. niger. 


1. Elateromyces endotrichus (Berkeley) n. comb. 

r^tilmto endotruhn Beik., FI .V.^ , vol. 2, p. IMC, lsr»r>. 

8ori in inflorescences, elli[)tieal, black, pulverulent, intermixed with 
numerous lon^ colourcHl claters. 

Spores ^lobo8(‘, 5 7 mmni. diani., (ipispore minutely and closely verru- 
culose, blackish olive 

Host : (lahnia sp. In inflorescences. North Island, Sinclair, (Type in 
Herb. Kew.) 

Distribution : New Zt^aland. 

Only the single collection now at Kew (as Uatilago) has been made of 
this Hpeci<‘s. It is closely related to the following, which may ])08sibly turn 
out to be the same ; 1 have separated E, niger principally on account of 
the larger s}>ores, and especially the very numerous black elaters. 

E. endotrichua has been recorded from Ceylon, but Potch (1912) — to 
whose paper 1 am indebted for the dtweription of the sjmres, given above 
— states the Ceylon species is E, (Ihtilago) olivaceua. 

The method of germination is unknown. 

2. Elateromyces niger n. sp. (Text-tigs. 11, 28, and Plate 44, fig. 1.) 

Sori in occasional ovaries, at first compact and partially concealed 
within the jjorigynium, becoming exposed when semi- pulverulent, black, 
elliptical, and up to 6 mm. in length ; intermixed with very numerous 
conspicuous elaters, black in mass, blackish-olive individually, which may 
attain a length of 16 mm. but arc commonly less, averaging 10 mm. 

Spor<»s globose to shortly elliptical, 6-9 X 6 -7 mmm. ; epispore minutely 
and moderately verruculose, dark olive, 0*75 mmm. thick. 

Ho.st : Carex dipaacea Berggr. In panicles. Herb. No. 311. Pen- 
carrow' (Wellington), sea-coast, E. H, Atkinaon ! 10 Feb., 1921. (Type.) 

The host is an endemic species, occurring throughout the lowland areas 
of both Islands (Checsetnan, 1906, p. 822). 

This is separated from the following species on account of the smaller 
and more regular spores, blac.k colour of the sori, claters, and spores, and 
the conspicuous elaters. These latter are so numerous as to give the sori 
a woolly appearance, as if a small tuft of hair had been caught and held 
in the pasition occupied by the sorus. 

Germimiiou, In water, after three days, a few spores germinated 
after the material had been kept in the herbarium for twenty-one months. 
The method of germination is similar to E, olivaceua, a small probasidium 
being produced. This is elliptical in shape, and about the same length as 
the spore. Shortly after its formation it becom(»s detached and functions 
as a conidium. The spores did not germinate when placed in nutrient 
solution (soil extract). 
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[Latin diagnosis.] 

Elateromyces niger sp. nov. 

Soris ad ovaria destruentibuH, Kenii-pul\rcrulcntiM, atris, ellipticis, ad 
6 mm. longin. Fibra intermixto, copioso, atro, 8-16 mm. longo. 

Sporis globoHulis v. brevitor ellipticis, 6-9 X 5-7 mmm. ; epiaporio 
subtiliasime verruculoso, olivaceo, 0*76 mmm. craaao. 

Hab. : In ovariis Caricis dipsacetu* Berggr. Foncarrow (Wellington, 
N.Z.), aca-coost. E. H. Atkinson! 

6. Elateromyces olivaceus (Dc Candolle) Bubak. (Text-fig. 29, and 

Plate 47, fig. 2.) 

Bubak, Archiv pro Prirod. Vyzk. Cech^ dil. 15, (X 3, p. 33, 1912. 

Uredo olimcea DC., FI. Fr., vol. 6, p. 78, 1815. VMil^o olivacea (1X3.) Tul., 
Ann. Sei. Nat., ser. 3, vol. 7, p. 88, 1847. (J. caricAcola Tracy and Earle, 
Bull. Torrey Cl.^ vol. 26, p. 49.3, 1899. V. caUwUa Ludw., Zeitachr. 
Pfianzenhr., vol. 3, p. 139, 1893. 

Sori in occa.sioiial ovaries, at first compact and jmrtially concealed 
within the porigynium, becoming pulverulent, olive-brown, up to 5 mm. 
long, int(‘rmixed with numerous conspicuous yellowish elate rs, which attain 
a length of 22 mm. but are usually much leijs, averaging 5^ mm. 

Spores globose to shortly elliptical, frequently irregular, often arranged 
in chains, 7-14 X 4-7 mmm. ; epispore closely and finely verrucose, paUid 
olive, 0*5-1 mmm. thick. 

Hosts : - 

Garejn virgata Sol. In inflorescences. Herb. Nos. 499, 1249. Pen- 
carrow (Wellington), sea-coa.Ht, E. H. Atkinson! 10 Feb., 1921. 

Carex dipsacea Berggr. In inflorescences. Herb. No. 1250. Tapuwai, 
Hokianga (Auckland), 12m., E. II. Atkinson! 18 D(*c., 1923. 

Distribution : World- wide. 

Both hosts are endemic, and are widely distributed throughout the low- 
land areas of both Islands (Cheeseman, 1906, pp. 814-822). 

The olive colour of the sori, and especially the straw colour of the 
elaters, together with the larger and more irregular spores, sci>arate this 
from the two preceding s|)ecies. The markings on the epispore are also 
characteristic, for they are more of the nature of warts, appearing flattened 
and closely crowded together. 

Ustilago catenata Ludw. was based on a s|)ccimen of a host supposed to 
be a species of Cyperus, but McAlpine (1910, p. 158) states that he had 

S ^rtion of the type examined by Mr. L. Rodway, GteviTnment Botanist, 
obart, who pronounced it to ^ Carex pseudo-eyperus L. 

Oermination. — In water this commences within a few hours, a fine 
probasidium being produced. This elongates but does not become septate, 
and is then detached as a conidium. In the case of the larger spores a 
second conidium may be produced, depending on the quantity of the 
protoplasm contained within the spore. In nutrient solution, according 
to Brefeld (1883), budding occurs to a slight extent. When this process 
of germination is compared with such a species as Ustilago Avenae, in which 
a definite septate probasidium is produced, it appears rather a stretch of 
imagination to term the germination product a probasidium ; rather should 
it be considered a conidium, for it behaves in a similar manner, and is 
about the same sise and shape. 

14— Trans. 
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3. C'lNTRACTlA t'omu. 

Cornu, Anti. Hci. Nat., ser 4, vol. 16, p. 279, 1883. 

Anthracoidea Bref., ViUern, (JeAmmt Myk., vol. 12, p. 144, 1895. 

Son in the form of a firmly compacted black spore-maas, usually 
surrounding a central columella of host-tissue, situated in various parts 
of the host, lisually in the inflorescence. 

Spores single, globose or more commonly angular, epispore coloured, 
smooth or verruculose, germination as in Ustilago or slightly modified. 

Distribution : World -wide. 

Of the three species that have been collected in New Zealand, one is 
endemic, the others indigenous. Eleven species are recorded by McAlpine 
(1906) for Australia, and thirteen for North America by Clinton (1906). 

Members of the genus occur on the families Gramineae, Cyperaceae, 
and Juncaceae. 

The genus is characterized by the (usually) compact sori, central 
columella of host-tissue, and centriptal manner of spore-formation. 

Germination occurs as in Ustilago^ but in one species, C. Caricis, the 
apical cell of the probasidium becomes longitudinally septate, each cell 
producing a conidium. On this character Brcfeld erected the genus 
Anthracoidea, 

Spore-formation has been studied by Cornu ({.c., p. 269). In the 
position of the future sorus the mycelium penetrates into and becomes 
aggregated around a central columella of host-tissue ; in this the mycelium 
liersists. On the periphery of this columella the sporiferous hyphae develop ; 
they soon become gelatinized, when the whole mass appe^ars as a gelatinous 
cylinder applied to the central columella. These hyphae become septate, 
and the spores commence their development within the lumen of the 
ceDs thus formed. Development proceeds from the periphery of the mass 
inwards, so that mature spores appear first at the periphery. A section 
through a sorus shows mature spores on the outside, and increasingly 
immatun* spores as the columella is approached, until near this axis the 
spores arc seen to be little more than gelatinous masses. As the spores 
near maturity the hyaline envelopes surrounding them become absorbed ; 
the spores become exposed and assume a dark colour, but remain firmly 
agglutinated together, probably adhering by remnants of the gelatinous 
hyphae, for when placed in water the sori readily break up. In several 
species all the sporogenous hyphae. do not develop spores, but many 
remain sterile, and may be seen projecting between rows of the spores. 

Key to the Rpecies. 

Spores minute, under 0 mmm. long . . . . 1. C. Spinificia. 

Spores large, over 10 mmm. 

On Carex. . . . . . . . 2. C. Caricia. 

On Vneinia * . . . . . . 3. C. aelerotiformia, 

1. Cintractia Spinificis (Ludwig) McAlpine. (Text-fig. 15, and Plate 46, 
fig. 1.) 

MoAlp., Smuts Ausir., p. 174, 1910. 

Vaiilago Spinifeta Ludw., Zeitaehr. I^ianzenJtrr*, vol. 3, p. 138, 1893. 

Son in spikeleto, frequently concealed vithin the glumes, destroying 
the ovaries and forming in their stead a compact cylindrical olive*black 
spore-mass, which may attain a length of 7 mm. 
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TuxT-ria. 21 . — Soroeforium wlidum (Berk.) McAlp., from JSchoenvs Carsei Cheesem. 
Taxr-vio. 22. — 8. NeilUf G. H. Ounn.» from Scirpus jwdoeus JEtottb. 

X 1.000. 


14 * 
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Spores globose to shortly elliptical, 3-5 X 2-3 mmm. ; episporc very 
delicately but distinctly verruculose, pallid olive, with a lighter-coloured 
zone on one side, ()'5ninini. thick. 

Host : Spinifex hirsutua Lab. In male and female spikelets. Herb. 
Nos. 309, 1259. Pencarrow (Wellington), .sea-coast, E, H, Atkinson! 
10 Feb., 1921. 

Distnbution : Aastialia. 

The host is indigenous and widely distributed along the coast : it occurs 
also in Australia and New Caledonia (Chinese man, 1903, p. 850). 

Osborn (1922) has recorded the pathological changes this sjx^cies effects 
in the host. The inflorescences, both male and female, become considerably 
modified, the anthers bt'ccme sterile, and the filaments do not elongate, 
and the various organs are modified in number, structure, and position. 

Oermination, according to McAlpine (he., p. 174), does not occur in water, 
but takes place readily in nutrient solution. A four-celled probasidium 
is produced, and on this are borne the conidia. These multiply by budding, 
but before the solution is exhaustc^cl the conidia may produce hyphae which, 
if they reach the air, form abundant aerial conidia. 

I have failed to germinate the spon\s either in water or nutrient solution, 
but the material was probably too old, for it has been kept in the herbarium 
for twenty-one months. 


2. Cintractia Caricis (Persoon) Magnus. (Text-fig. 14, and Plate 44, 

fig. 2.) 

Magn., Ahh, Bot. Ver. Pros. Brand., vol. 37, p. 79, 1896. 

Uredo Caricts Pent., Fung., p. 225, ISOI. (Juttlago Varmu Ung., Einjl. 
Bodene, p. 211, 1836. U. urceolorum Tul., Ann. Sci. Nat., ser. 3, vol. 7, p. 86, 
1847. U. Scirpt Kuehn. Utdw., vol. 12, p. 160, 1873. Anthmroidea Carieis 
Bref., Unlern. Geeammt. Myk., vol. 12. p. 144, 1895. 

Sori ill occasional ovaries, at first partially concealed within the pen- 
gynium, becoming cxjiosed when subglobose or elliptical, 3-7 mm. long, at 
first covered by an evanescent whit<* membrane of semi-gelatinized hyphae 
which later falls away, ex|iosing the black, firmly agglutinated sjiore-mass. 

Sjxircs irregular, subglobose or more frequently }x)lygonal, 16-27 X 
9-15 mmm. ; epispore minutely and densely verruculow*, frequently 
obscurely pitted, sepia-coloured, 1*5-2 mmm. thick 

Hosts : — 

darex Qaudichaudiana Kunth. In inflorescences. Herb. No. 1261. 
Lake Wakatipu (Otago), 340m., L. Cockayne! 1909. 

Carex subdola Boott. Herb. No. 1263. Lake Wakatipu (Otago), 
L. Cockayne! 1909. 

Carex ternaria Forst. f. Herb. Nos. 295, 1260, 1262, 1264. Peel 
Forest (Canterbury), 120 m., II. H. Allan! 6 April, 1919. Tasman 
(Nelson), 10 ni., 0. H. C. 4 Feb., 1920. Seatoun (Wellington), 
sea-shore, E. H. Atkinson ! G. H. C. 25 Jan., 1921. J. C. Neill! 
G. H. C. 6 Dec., 1923. 

Carex sp. Herb. No. 45. Southern Alps, Canterbury, T. Kirk! 
1883. 

Distribution : World-wide. 

Of the hosts, two of the named species are endemic ; the third, 
C. Oaudickaudiaria, is indigenous, occurring also in Australia (Cheeseman, 
1906, pp. 818-20), 
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In certain specimens the sori project beyond the prigynium for several 
millimetres, giving to infected plants a very conspicuous apparance. Sori 
may be confined to occasional ovaries, or every ovary in the inflorescence 
may be infected. 

Oermination. In water a probasidiuni is produced which becomes 
septate in the normal manner save that in addition the terminal cell liecomes 
longitudinally septate*. From each of the two cells thus formed a conidium 
is produced, as well as numerous lateral comdia. The conidia produce 
infection hyphae in the normal manner. It is claimed that germination 
do(*8 not occur until the spres arc twelve months old. 

3. Cintractia sclerotiformis (C^ooke and Massee) n. coml). (Text-fig. 13, 
and Plate 47, fig. 1.) 

Vstilaqo sclerotifonuis Cke. et Mass., Greo., vol. 17, p. 8, 1888. 

Sori in occasional ovaries, sometimes in all, at first partially concealed 
within the prigyimim, becoming ex})OHed when compact, black, elliptical, 
up to 6 mm. long. 

Spores subglobose to elliptical, commonly polygonal, 16-22 X 11-18 mmm. ; 
epis])ore closely and minutely verruculose, dark brown, 1*5 mmm. thick. 

Hosts : — 

Vucima caespitosa Boolt. In inflorescences. Taheraiti, T, Kirk. 
(Typ in Herb. Kew.) 

Cuettua leptosUtchya Baoul. Herb. No. 20. Peel Forest (Canterbury), 
120 m., H. II. AUan ! Feb., 1920. 

I'nciuia nparia R. Br. Herb. No. 1257. Peel Forest (( Canterbury), 
120 m., H, //. Allan I 5 April, 1919. Mount Peel ((Canterbury), 
7(X) m., //. H. Allan I G Mar., 1921. Botanical Gardens, Welling- 
ton, 8() m., E. H. Atkinson / G, 11 . C. 19 Jan., 1921. J. (\ Neill I 
G.H.C. 4 Dec., 1923. 

Distribution : New Zealand. 

The first two hosts are endemic, the third occurs also in Australia ; 
all are widely distributed throughout New Zealand ((^heeseman, 1906, 
pj). 801 3). 

This is a true Cintioctia, for a transverse section shows that it 
possesses all the characters of this genus. The species is closely related 
10 the preceding, but is separated by the comparatively broader and 
smaller spores, more conspicuous markings, and thinner nature of the 
epispore. 

1 have been unable to germinate the spores. 


4. SpHACiBLOTHSCA de Bary. 

De By., Very. Morph. BuA. Pilze, ]>, 187, 1884. 

Endothla/tjiid Sor., Jtev. Myc.^ vol. 12, p. 4, 18U0. 

Sori in the form of a pulverulent spore-mass, surrounding a central 
columella (»f host and fungous tissues, enclosed within a more or less per- 
manent false membrane of fungous tissue, liecoming exposed either by 
apical or irregular rupture of this membrane. 

Spores single, epispore coloured, smooth or variously sculptured ; 
germination as in Ustilayo. 

Distribution : World-wide, 
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Spores germinating in Water : Showing the different Methods. 

Text-fig. 23. — UetHago levts MaRu. : o, oouidium producing Mecondaiy oonidia by 
budding. 

Text-fig. 24. U, Trttici Jeiw, : a, infection hyphae produced from cella of the 
probasidium ; b, ooojugating hyphae. 

Text-fio. 25.— U. Hr%a^wm%8 (Westnd.) Niessl (modified from Oaner). 

Text-fig. 20. — U. bromivora (Tul.) F. v. Waldh. Two-celled probaeidia producing 
conidia. 

Text-fig. 27.— C/. Readert 8yd. 

Text- FIG. 28. — Blaieromyces nxgtr (I. H. (Junn. Spores producing conidia, proliMidia 
being absent. 

Text-fig. 29. — S, olivaceus (DC.) Bubak. Spores producing conidia. 

Ail X 1,000. 
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Only a single indigenous species has as yet been collected in New Zea- 
land. In North America Clinton (1906) records sixteen species, all, with 
one exception, confined to the Orauiineae ; th(‘ exception occurs on the 
Polygonaoeae. 

The method of development, structure, and nature of the columella 
and enclosing membrane— structures on which the genus is separatt'd from 
(IstUayo—ar^ dealt with under the species. 

Spofe-/ofma<«w?.— -This is similar to Vetilago save that the process is 
confined to a definite region of the sporiferous hyphae ; the columella and 
receptacle, although formed from potentially sporogenous tissue, remaining 
sterile. 

The genus is separated from UetUago on account of the presence of a 
definite false membrane of fungous tissue surrounding the sorus. This 
membrane is somewhat urn-shaped, and encloses a cavity in which are 
situated the pulverulent mass of spores arranged around a central columella 
of combined host and fungous tissue. 


1. Sphacelotheca Hydropiperis (Schumacher) de Rary. (Text-fig. 10.) 

Polygonaceae. 

Uredo Hydropiperut Hchum., Enutn. PL Setell., vol. 2, p. 234. 1803. Ustilago 
Candottei Tul., Ann. Sci. ser. 3, vol. 7. p. 93, 1847. f\ hydropiperis 
Hchroet., Beitr. Biol. Pfi.% vol. 2, p. 355, 1877, 

Sori in the ovaries, up to 5 mm. long, consisting of an outer urn-shaped 
receptacle composed of fungous cells, opening at the apex by a reflexed 
margin, enclosing the dark-purple spore-mass, which in turn surrounds 
the more or less evident columella. 

Spores subglobose to shortly elliptical, 10-17 X ll-13mmm. ; episporc 
minutely and closely verruculose, dark purple, 1 mmm. thick. 

Hosts 

Polygonum serrulatum Lag. (= P. prostratum A. Rich.). In in- 
florescences. North Island, W. Colenso. 

Polygonum sp. Herb. No. 1272. Kaitaia, North Auckland, K. H. 
Atkinson I 16 Dec., 1923. 

Distribution : World-wide. 

The former host is indigenous and widespread ; it occurs also in 
Australia, Europe, Asia, &c. (Cheeseman, 1906, p. 590). 

The species was first recorded by Berkeley (1^5) for New Zealand 
from specimens collected by Colenso ; he determined the spcies as VstiUujo 
CandoUei var. a Tul. 

Infection occurs in the seedling stage, according to De Bary (1887), 
the hyphae growing with the growing-point until the ovaries are formed. 
When the ovule is formed the hyphae pass into it through the funiculus, 
completely replacing it and forming in its stead a compact hyphal mass. 
This mass later becomes differentiated into an outer sterile layer enclosing 
a central columella ; between these two structures the spores are formed. 
The whole of this tissue is at first enclosed within the ovary-wall, but, 
owing to continuous development of these structures by formation of fresh 
h 3 rphae at their base, the spore-reooptacle with its enclosed structures soon 
outgrows and ruptures the ovary, which may sometimes fall away. 

Germination is effected by the production of a probasidium, which 
produces lateral conidia, as does VsiUago Avenae. 
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5. Tilletia Tuiasne. 

Tul., An)h Sci. Nat,, sot. 3, vol. 7, p. 112, 1847. 

Sori in the form of a black spore-mass in various parts of tlie host, usually 
in the ovaries, frequently fetid, pulverulent or not. 

Spores single, epispore coloured, smooth or variously sculptured ; 
germination by means of a short probasidiuin producing a terminal whorl 
of elongate conidia, which often give rise to secondary conidia on germination. 

Distribution : World-wide. 

The four species that have been collected in New Zealand are all intro- 
duced. McAlpine (1906) records five H])ecies for Australia ; (linton (1906) 
twenty-two for North America. 

The genus is separated from Ustilaffo mainly on account of the methods 
of germination and spore -formation. When these characters are unknown 
the species may be placed in either genua, but the large-spored forms are 
usually considered to belong to Tilletia. 

Spore-formation — According to Fischer von Waldheim (1869), prior to 
8 pore -formation the sporogenoua hyphae j»roduce in succession numerous 
lateral pyriform branches. These increase in diameter at their apices, 
finally appearing as globular bodies surrounded by a gelatinous membrane 
and attached to the main hypliae by slender stalks. VVithin the gelatinous 
walls the spores develop, and as they ap}>roach maturity the gelatinous 
membrane gradually becomes absorbed. Thus in this genus spore-formation 
is acrogenous, differing in this respect from Ustilaffo. in which the method 
of spore-formation is intercalary. 

The genus is confined to the Gramineae, although it has been recorded 
(doubtfully) as occurring on Sphagnum (Musci). 


SporcH Hmuoth 
Spores reticulate. 
On AgrostiM 
On Uotcu^ 
On Tritiruin 


Key to SpKf'fEH. 


. . 2. r. levifi. 

1. T. denptftiM. 
.. 4. T. Hold. 

. . 3. y. Tritici. 


1. Tilletia decipiens (Persoon) Koernicke. (Text-fig. 17.) Gramineae. 

Ko(»rn., in Wint. Die Pilze, vol. I, p. 110. 1884. 

TJredo aegetum var. decipiens Pora., Syn, Fnng., p. 225, IHOI. Tilletia aphaero^ 
rocra F. v. Waldh., BvlL Soe. Nat. Moac., vol. 1, p. 14, 1867. 

Sori in ovaries, concealed within the glumes, black, compact, fetid. 

Spores globose or subglobose, 24* 30 X 22-26 mmni. ; epispore coven‘d 
with a network of raised reticulations 2*5 mmm. high, surrounding polygonal 
depressions 3 -5 mmm. wide, pallid brown. 

Host: Agroatia vulgaria With. In inflorescences. Herb. No. 176. 
Wyndham (^uthland) E. Bruce Levy! 1 Mar., 1920. Khandallah (Wel- 
lington), 200 m., E. Bruce Levy / 5 April, 1922. Tapanui (Otago), J. C. Neill / 
G. H. 0. 2 Feb., 1924. 

Distribution : Europe. 

The host is an introduced species, abundant throughout. The fungus 
exerts a stunting effect on the host ; its presence may be noted on this 
account and also because infected plants are of a more pallid colour than 
the normal. Fresh specimens are slightly fetid when crushed. 

The mycelium perennates in the perennial parts of the host. 

Germination . — In nutrient solution a probasidium bearing a terminal 
whorl of fusiform septate conidia is produced. The conidia may produce 
sickle-shaped secondary conidia whilst still attached to the probasidium. 
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2. Tilletia levis Kuehn. (Text-figs. 19, 30.) 

Kuehn, Hedw., vol. 12, p. 152, 1873. 

L'Mago JoiUm Berk, et Chirt., Urer,n vol. 3, p. 59, 1874. TtU-etia foeUns (B. & C.) 
lYel., ParaMtt, Fung. II’m., p. 35, 1884. 

Sori in ovaries, concealed within the glumes, ovate or elliptical, 5 8 mm. 
long, dark brown, fetid. 

Spores globose to shortly elliptical, 17 25 X 15 17 miuni. ; episporc 
smooth, pallid brown, l*5'-2 nimm. thick. 

Host : Tnticum vulgare Vill. In inflorescences. Herb. Nfw. 401, 1266. 
Ashburton ((Canterbury), 30 m., //. H Allan! 21 March, 1921. Lincoln 
(Canterbury), 80 in , F. E. Ward ! 27 Jan., 1922. 

Distribution : World-wide. 



This, together with the following species, is known as ** stinking-smut ** 
of wheat, on account of the fetid smell the spore-mass emits when crushed. 

The stinking-smuts are the two most important smuts attacking this 
host, for not only do they destroy the inflorescences, but their presence, even 
in small quantities, renders the grain unfit for milling, partly on account of 
the musty smell such grain possesses, partly because the flour is supposed to 
have a toxic effect when consumed. It is further claimed that if such 
grain be fed to poultry disastrous results may follow. For example, 
McAlpine (1910, p. 81) records the effect upon the egg-laying propensities 
of 650 fowls fed with smutted wheat : the egg-yield dropped from a daily 
average of l(X) to 16. Other authors record detrimental effects to stock, 
such as staggering, inflammation, and even occasional abortion. 
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On the other hand, some workers consider that these reports are much 
exaggerated, and record experiments in which no detrimental results 
followed. Baudys (1921) experimented with animals, and also upon him- 
self, without any ill effects. Poultry, mice, and rabbits were fed on 
smutted grain (1\ Trilm) and actually increased in weight ; he himself 
was not affected in any way. 

When threshed the infected grains, which are hard and compact, may 
pass through the machine and be distributed in this manner, when they 
are usually termed “ smut-balls.” It has been shown by von Liebenberg 
(1879) that the spores may retain their viability up to eight years, if kept 
in a dry place. 

Infection occurs in the seedling stage, as in UstUayo Avenue, Germi- 
nation has been worked out and figured by numerous authors, being first 
recorded by Berkeley (1847). 

In water a probasidium is produced, and on the end of this is borne a 
whorl of slender sickle-shaped conidia. The conidia may in turn produce 
either stout allantoid secondary conidia, or else directly ])roduce infection 
hyphae. 

This and the following species are readily controlled by steeping the 
grain prior to sowing in some suitable fungicide. For this purpose copper- 
sulphate solution, formalin, and, as a Hr}^ treatment, copper-carbonate, 
are usually recommended. 


3. Tilletia Tritici Winter. (Text-fig. 18.) 

Wint., in Babb. Kryp, Ft., vol. 1. p. 110, 1881. 

Uredo Canes IX,’., FL Fr,, vol. 6, p. 78, 1815. Tilletia Caries Tul., Atin, 

Nat., ser. 3, vol. 7, p. 113, 1847. T. Serahs (Cda.) Kuehn. in F. v. Waldh., 
Apercu Syst. VsL, p. 60, 1877. 

Sori in ovaries, concealed within the glumes, shortly elliptical, 4-6 nun. 
long, dark brown, fetid. 

Spores globose or subglobose, 16- 24 mmm. diam. ; epispore with a 
network of raised reticulations about 1 mmm. high, surrounding polygonal 
depressions 2-4 mmm. wide, pallid brown. 

Host: TrUicum vulgare Vill. In inflorescences. Herb. No. 599. 
Lincoln (Canterbury), 80 ui., F. E. Ward I 27 Jan., 1922. 

Distribution : World-wide. 

This is separated from the preceding species on account of the reticulate 
spores. Both species occur on the same host, frequently in the same spike. 

Gaines and Stevenson (1923) give as a synonym TiUetia Secalis Kuehn., 
for they have shown the form on rye to be identical with the above, 
differing only in that it is found on a different host. 

Potter and Coons (1918) claim that this 8i)ecies may be separated from 
the preceding in the field on account of the following differences : — 

TUUiia Tritici. Tilletia Uvia. 

Considerably stunts the host. Has little stunting effect. 

Causes infected grains to become much Has little effect upon the shape of the 
inflated, and consequently shorter in grain, merely causing it to shrivel 
length. slightly. 

Spore mass more powdery, friable, or even , Spore-mass inclined to be unctuous, 
granular. 

Germination and method of infection are similar to the preceding. 
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4. Tilletia Hold (Weatendorp) Roatrup. (Text-fift. 16.) 

Bostr., list. Daniae, p. 166, 1890. 

Polycyjstii Hold Westnd., BuU, Acad. Btlg.t aer. 2, vol. 11, p. 060, I860. Tilletia. 

Bauujenhoffii F. v. Waldh.. Apercu Syst. DM., p. 50. 1877. 

Sori in ovaries, partially concealed within the glumes, ellijitical, 1-2 min. 
long, compact, black, slightly fetid. 

Spores globose or subglobose, 22-32 X 24-28 ininni. ; epispore covered 
with a network of raised reticulations 3-4-5 mmm. high, surrounding 
polygonal depressions 4-7 mmm. wide, chestnut-brown. 

Host : Holcua laiwJtaa L. In inflorescences. Herb. No. 500. Ettrick 
(Otago), 300 m., R. B. TennefU/ 10 Feb., 1921. 

Distribution : Europe ; North America. 

I have a collection of Uolcus lanaius L. with this species in the ovaries 
and Vstilago striaeformie in the leaves. 

The three species possessing reticulate spores may readily be separated 
if the following differences are noted : — , 

Spores under 25 mmm. . . . . . . . . .. T. Tritici. 

Spores over 25 mmm. 

Reticulations 2-2‘5 mmm. high . . . . .. T. dedpwM. 

Reticulations 3-4*5 mmm. high . . . . .. T. Hold. 

Furthermore, the reticulations of T. Hold are coarse, and separated 
by large polygonal interspaces ; those of T. ded plena are closely compacted, 
being separated by much smaUer areas; whilst those of T. Triiid are 
intermediate in size. 

I have been unable to germinate the spores of T. Hold. 

6. SoRospoBiuM Uudolphi, 

Bud., Linnaea, vol. 4, p. 116, 1829. 

Sori in the form of dark-coloured pulverulent spore-masses in various 
parts of the host, chiefly in the inflorescences, formed of numerous spore- 
balls, consisting of few or many spores, at first somewhat loosely united, but 
at maturity completely separating ; sterile cells absent. 

Spores coloured some shade of brown, globose to angular, smooth or 
verruculose ; germination similar to that of VsiUago. 

Distribution : World-wide. 

New Zealand species two — one endemic, the other indigenous; both 
are confined to the Cjrperaceac. Members of the genus have elsewhere 
been recorded on the following families : Qramineae, Cyperaceae, Juncaceae, 
Portulaceae, and Caryophyllaceae. McAlpine (1910) records thirteen species 
for Australia. 

The genus is characterized by the rather temporary nature of the spore- 
balls, for these generally break up at maturity, when species cannot be 
distinguished from Vstilago. In one or two species the balls remain some- 
what firmly united, when they are liable to be confused with the allied 
genera and Tolyposporium. The former may be separated 

by the pallid colour of spore-balls, and the fact that the spores are 
variously marked on their free, but smooth on their united surfaces (seen 
when the spores are separated), the latter by the individual spores being 
firmly unit^ in the ball by ridged folds of their epispores. 

Sporefonnation has been investigated by Fischer von Waldheim (1869) 
in the type species, 8. Saponariae Bud. The mycelium in the infected region 
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changes somewhat ra})idly to sporiforous hyj)hae, which soon become 
gelatinized. At various points several of these hyphae become twisted 
into small masses, become gelatinized, and lose their outlines. They then 
become enclosed by other hyphae from the adjoining mycelium. These 
hyphae also become gelatinized, and in consequence their outlines are 
indistinct. In the centre of these masses spore-differentiation commences : 
the 8j)ore8 are at first clear, but quickly change colour, becoming brown. 
At this stage they are few in number and immature. They then divide 
until the number of tlie mature ball is arrived at, the gelatinous outer zone 
of hyphae gradually disappearing until at maturity j)raeticalty no trace 
remains. 


Key to Sckciks. 

Spore-balls of 2-fl spores . . . . . . 1. N. Xeillii. 

Spore-ballH of 15-50 spores .. .. .. 2, H, aohdutn. 


1. Sorosporium Neillii n. sp. (Text-fig. 22, and Plate 46, fig. 1.) 

C’yperaceae. 

Sori in occasional ovaries, frequently in all, at first enclosed within the 
perigynium, becoming exposed when black, compact, globose or elliptical. 
3-4 mm. long. Spore-balls of 2-6 spores, irregularly elliptical, dark 
chestnut-brown, up to 50mmni. long, readily breaking up at maturity. 

Spores irregular, angular, subglobose or elliptical, frequently flattened 
on one aide, 12 20 X 9-15 mmm. ; epispore coarsely and densely verrucose, 
chestnut-brown, 1*5-2 mmm. thick. 

Host : Scirpus nodosus Hottb. In inflorescences. Herb. Nos. 1279, 1285. 
Bluff (Southland), seashore, W, D. Held! 26 May, 1922. Seatoun (Wel- 
lington), seashore, J. (7, Nnll ! G, H, C, 6 Dec., 1923. 

Distribution : Australia. 

The host is indigenous and abundant throughout : it occurs also in 
Australia, South Africa, and South America ((’heeseman, 1906, p. 776). 

Oemination,--\i\ water germination commenced in three daj's ; a short 
and slender probasidium is produced, and on this, both laterally and 
teiminally, conidia are produced. In certain specimens the terminal 
conidium is formed bi'fore the probasidium becomes si'ptate, but as a rule 
septation precedes the production of conidia. 

This 8p<‘cies differs from S, piluliformis (Berk.) Me Alp., on Rcirpua 
prolifer Kottb., in that the six>re-balls are less than half tlie size, are 
lighter in colour, and break up readily ; the s{)ores are larger, and tx)88es8 
more verrucose, not tuberculate, epispores. 


[Latin diagnosis.] 

Sorosporium Neillii. 

Soria ad ovaria pauca destruentibus ; atris, compactis, globosis vel 
ellipticis, 3 4 mm. longis. Spororum pilia sfioris 2-6 ; inae([ualiter ellipticis, 
atro-castaneis, ad 50 mmm. longis ; facile disruptis maturitate. 

Sporis inaequaliter angulatia, subglobosis vel ellipticis, 12-20 X 
9-15 mmm. ; episporio crasse denseque vemiculoso, castaneo, 1*5-2 mmm. 
crasao. 

Hab. : In ovariia Sdrpi nodosi Rottb. Bluff (Southland, N.Z.), 
W. D. Reid/ Seatoun (Wellington, N.Z.), J. C. Neill / 
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2. Sorosporium solidum (Berkeley) McAlpine. (Text-fig. 21.) 

McAlp., Smuts Austr., p. 183, 1910. 

Ustilago aolida Berk., FI Taa., vol. 2, p. 270. 1800. Urocystis aolida F. ▼. Waldh., 
Afiercu Syat. VM., p. 38, 1877. 

Sori in occasional spikelets, partly enclotk*d within the glumes, at first 
compact, becoming pulverulent, black, elliptical, 3-4 mm. long. Spore-balls 
subglobose to elliptical, often irregular, composed of from 15 to 50 or more 
similarly coloured spores somewhat firmly imited, attaining a size of 
115x60 mnmi., although commonly much less, averaging about 50 inmm. 

Spores subglobose or somewhat angular, 12- 18 X 10-15 mmm. ; epispore 
smooth, dark chestnut-brown, 1 mmm. thick. 

Host : Schoenus Carsei (lieesem. In spikelets. Herb. No. 423. 
Auckland, T, Patterson! Oct., 1921. 

Distribution : Australia. 

The hast is confined to the swami>s of the Auckland and Taranaki 
Provinces (Cheeseman, 1906, p. 781). 

The New Zealand form differs from the description given by McAlpine 
in that the son an* (when mature) pulverulent, the spore-balls larger, and 
the spores slightly smaller (McAlp., 20 -24 mmm. long.). 

I nave been unable to germinate the spores. 


7. Urocystis Rabenhorst. 

Rabenh., Klotsch, in Herb, Viv, Myc,^ ed. 2, No. 393, 1866, 

PolycyaUa Lev., Ann, Set. Xal.^ aer. 3, vol. 5, p. 269, 1846. 

Son in the form of dark-coloured pulverulent masses of spore-balls, 
usually in the leaves and stems of the host, occasionally in the inflorescences. 
8ix)re-balls compact, permanent, of one or many fertile cells, enclosed 
within an envelope of few or many tinted sterile cells. 

Spores dark-coloured, irregular in shape ; epispore smooth or variously 
sculptured ; germination by means of a short probasidium, producing 
terminally one or a whorl of elliptical conidia, which on germination pro- 
duce either secondary conidia or infection hyphae. 

Distribution ; World-wide, 

The following species is the sole repn*sentative of the genus that has 
{)een as yet collected in New Zealand. 

Members of the genus have been found on the following host families : 
Gramineae, Cyperaceae, Juncaceae, Liliaceae, AmarylUdaceae, Ranuncu- 
laceae, Kosaceae, and Violaceae. 

The genus is characterized by the permanent spore-balls, which consist 
of one or several dark-coloured sport's surrounded wholly or in part by an 
envelope of sterile cells. The phyllogenom habit, and tendency to gall- 
formation, are also characteristic. 

Spore-formation has been worked out by De Bary (1887). His work 
has since been supplemented by numerous other workers. The sporiferous 
hyphae branch, become gelatinized, somewhat swollen, then twined into 
an indistinguishable semi-gelatinous mass. In the central portions of this 
mass the spores become differentiated ; the outer layer of the mass consists 
of slender branches derived from the gelatinous mass of hyphae. These 
become divided by transverse septa into numerous short ccUs ; several 
persist as the sterile envelope so characteristic of the genus, the remainder 
become absorbed as the spores mature. 
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1. Urocystis Anemones Winter. (Text-fig. 20, and Plate 46, fig. 2.) 

Ranunculaceae. 

Wint. in Babh. Krypt. FLy vol. 1, p. 123, 1881. 

Sori in leaves (when chiefly epiphyllous), petioles, and stems, forming 
irregular swellings, at first covered by the epidermis, becoming exposed 
when appearing as a pulverulent black mass. Spore-balls irregular, from 
15 to 30 mmm. in length, composed of from one to five spores, partially 
surrounded by more numerous and smaller sterile cells. 

Spores subglobose to polygonal, 10 16 X 8-14 mmm. ; epispore smooth, 
or sometimes delicately vemiculose, dark brown, 1 mmm. thick ; sterile 
cells subglobose to polygonal, pallid brown, smooth, often reduced or 
wanting. 

Host : Ranunculus in&vgnis Hook. f. On leaves and petioles. Herb. 
No. 603. Mount Dennan, Tararua Mountains (Wellington), 1,600 m., £. H, 
Atkinson! 7 Jan., 1922. 

Distribution ; World-wide. 

The host is endemic, and confined to the mountain-ranges of both 
Islands (Cheeseman, 1906, p. 10). 

Infection experiments were carried out by Plowright (1889, p. 94). He 
applied conidia to the foliage of Ranunculus repens, and two months later, 
in the vicinity of the points of inoculation, he observed signs of the forma- 
tion of the spore-beds. He found the mycelium to be localized, infection 
occurring wherever the infection hyphae penetrated. 

Oermination has bi^en observed and figured by numerous workers. In 
water, after forty-eight hours, a probasidiurn is produced, on the apex of 
which a whorl of three or four conidia is formed. 

Brefeld (1896) found that the spores would germinate only after six 
months’ rest in damp earth ; but Kniep (1921) found that forms from 
different hosts differed, in tliat some required this period of rest, whilst 
others germinated as soon as they were mature. He considered the species 
to be in reality an aggregate one, thus explaining the differences in 
germination as recorded by various workers, 
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1. Senecio Spedeni sp. iiov. 

Species S. Mmrm Hk. f. similis ; diilert h. mtu hunuii, foliis augustionbus, 
sessilibus, integris, obtusis v. subacutis ; aeheniis tenuibus, apice i dila- 
tatis, glaberrimia. 

A compactly-branched densely lealy depressed shrub, about 18 in. 
(45 cm.) high and some 24 in. (60 cm.) across. Main branches from base, 
the lower spreading close to ground, the others suberect and ending in 
corynihobcly-arranged one-headed branchlets. Leaves closely placed, more 
or less imbricating, narrow obovate-oblong, | in. (15 mm.) long, ^ in. (6 mm.) 
broad, ol>tuae or subacute, coriaceous, entire, strongly viscid, gradually 
narrowed to sessile base, above glabrous and closely punctulatc, below 
clothed with closely appressed whitish tomentum, midrib and slightly 
diverging veins obscure. Flowering branchlets about 8, closely placed in 
corymbose fashion near their tii^s, ± 2 in. (5 cm.) long, slender, smoothly 
tonientose, each bearing a single flower-head ; bracts rather distant, like 
the leaves but narrower. Heads ^ turbinate, ± ^ in. (9 mm.) wide ; 
involucral bracts 10-12, linear, acute, tomcntose ; ray florets 8 10. yellow ; 
achenes linear, slender, gi mved, glabrous, somewhat dilated at the tips. 

Hah, Richardson Range, Lake County, near Minor Peak (on the track 
to Lake Luna), circa 4,()(K) ft. . J. Speden 

Mr. Speden has had this plant in cultivation for several years. I have 
seen cultivated specimens only. Its dwarf compact habit, shining foliage, 
and abundant flowers make it a charming garden-plant. 

2. Senecio Matthewsii sp. nov. 

Species ktpidoso Cheesem. aflinis ; diilert liabitu altiore, ramis confertis 
numerosis tenuibus, suberectis v. ascendentibus ; foliis multo minoribus, 
tenuioribus, integris, subacutis, ± longi-petiolatis, a latere superiore baud 
V. vix tornentosis ; bracteis majoribus ; aeheniis brevibus, linearibus, glaber- 
rimis, ^ sulcatis. 

A low much-branched shrub, ft. (4-5 dcm.) high or more. Stems short, 
giving off from base numerous suberect or ascending much-subdivided 
branches, leafy chiefly at and near tips, forming compact rounded head ; 
bark loose, thin, brownish ; ultimate twigs clothed more or less with sUky 
pubescence Leaves closely placed, spathulate or subspathulate (petiolar part 
as long as or shorter than blades), |-1 J in. *(15-21 mm ) long and about half 
as broad, thin, subacute, entire, in age almost glabrous above (± tomentose 
when young), below closely clothed with appressed whitish subtomentose 
pubescence, veins obscure, midrib evident on both surfaces. Flowering 
branchlets several, closely placed, slender, 2-3 in. (5-7*5 cm.) long ; bracts 
rather distant, becoming shorter and narrower upwards. Heads solitary, 
terminal, turbinate, about ^ in. (6 mm.) across ; involucral scales linear- 
oblong, acute, tomentose ; ray florets 12-15, oblong, obtuse, more or less 
eroded at tips, conspicuously nerved. Achenes short linear-oblong, grooved, 
glabrous, narrowed at the base. 
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Slopes of Mount Diana, Lake County, Otago, in damp rather 
open stations at the edge of forest : W. A. Thomson ! 

Mr. Thomson has sent me all the spedmens examined. These he grew 
in his garden at Ha]f>way Bush, Dunedin. He has also supplied a photo- 
graph of the wild ])Ia]it m situ. The species is named in honour of 
Henry J. Matthews jnv<‘stigations shed so much light on the flora 

of western Otago 

3. Senedo remotifohus nov. 

Species S, elaeagnifolio Hk. f. affinis ; differt habitu late patente robusto, 
ramis elongatis, foliis latioribus ao tenuioribus, petiolis longis gracilibus, 
inflorescentia laterali laxa. 

A shrub 4-6 ft. high or more, with rather few widely-spreading more 
or less subdivided branches. Leaves broadly eUiptic, 4~3 in. long exclusive 
of the ptioles, 2|-3 in. wide, subacute, firm but scarcely coriaceous, margins 
obscurely sinuate in upper half, midrib and veins conspicuous on both 
surfaces, dull green above with scattered patches of white tomentum 
chiefly along midrib and veins, below clothed with pale-yellow or greyish- 
yellow appresscd tomentum ; petioles about as long as blades, grooved 
above, clothed with greyish tomentum. Inflorescence axillary towards 
ends of branches, subpaniculate, 5- 6 in. long; rhachis zigzag, giving ofi 
below several alternate short more or less divaricating few-flowered branches 
subtended by small foliaccous bracts, upper portion linear, simple, the 
whole inflorescence clothed with greyish- white tomentum. Heads on short 
pedicels, discoid, | in. in diameter ; involucral bracts about 8, linear, 
tomentose. Florets about 12, limb of corolla narrow funnel-shaped, rather 
deeply 5-toothed, segments revolute. Achene linear, shortly pilose. 

Hob — North Island. Open rocky places near mouth of Mokau River ; 
not common : W. A. Thomson 1 

The only specimen seen came from a plant grown in Mr. Thomson's 
garden at Half-way Bush, Dunedin. He has had it in cultivation for 
several years. 

4. Draoophyllum Adamsii sp. nov. 

Frutex conferte ramosus, lOdcm. (40 in.) altiis v. ultra; ramis tenui 
bus, apices versus multo divisis, ramulos pertenues laterales plerumque 
paucifoliatos inflorescentiam brevem terminalem gerentes edentibus. Foliis 
tenuibus, conferte imbricatis, complanatis v. ± concavis, lineari-acuminatis, 
sensim ad apices longe acuminatos subpuugentes angustatis ; laminis 
7*5 cm. (3 in.) longis, basi 2-3 mm. latb, plane v. vix auriculatis ; basi 
vaginante expanse ; racemis spiciformibus, baud pedunculatis, angustis, 

2^ cm. (lin.) longis, paudfloris; floribus (ad 10) parvis, sessilibus, arete 
dispoeitis, db 5 mm. longis ; sepalis ovato*-lanccolatis, aoutis, a marginibus 
ciliatis ; corollae tubo angusto, calyce } longiore, lobis ovatis subacutis 
patentibuB v. d: reflexis ; staminibus corollae tubum aequantibus ; capsula 
matura ealvee ^ breviore. 

A much-branched bushy shrub, 3 ft. high or more. Main branches 
rather slender, much subdivided above ; bark greyish-brown ; branchlets 
short, very slender, spreading or ascending, most closely ringed by soars of 
fallen leaves, leafy at tips ; floweriug twigs 4 in long, generally bearing few 
leaves ; terminal shoots densely closed for most of their length with larger 
and broader leaves. Leaves dosel/ imbricating, ascending or spreading, 
Sin. long, 2-3 mm. wide at base, narrow linear-acummate, tapering 
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uniformly to acieular subpungent tips, thin, glabrous, finely striate, 
llatiened or slightly concave above, edges very delicately serrate at and 
near tij)s : sheathing bases twice as wide as basal part of blades, somewhat 
ciliate at edges, narrowed upwards or more or less auricled. Inflorescence 
a spike-like raceme terminating lateral branchlets, not peduncled, ± 1 in. 
long ; flowers 10 or fewer, sessile, ± 5 mm. long ; bracts several, ovate 
from broad base, shortly mucronate, strongly ciliate along edges ; sepals 
one-third shorter than corolla, ovate-lanceolate, acute, ciliate at edges ; 
corolla-tube rather narrow, lobes ovate subacute spreading or more or less 
r(*flexed ; stamens as long as corolla-tube ; mature capsules one-third 
shorter than sepals. 

Roadside near mouth of Awatere River, East Cape district : 
James Adams and D. P. Edge of forest near Peria (Mongonui) : H. Carse ! 
Various stations in North ( 'aj)e district : T. F. Chee.seman ! 

The s]'eciea is named in honour of James Adams, whose investigation 
of the flora of the Coromandel Peninsula is a fine j>iece of work, and who 
was my companion on a visit of some length to Mount Hikurangi, the Bast 
(’a})e district, and Tokomaru Bay. 

The leaves of this sjiecies are very characteristic, their blades having a 
very narrow triangular form, tapering uniformly from the base to the tips. 
D, strictum Hk. f. has leaves of a similar shape, but these are much broader 
and more coriaceous. Its alliance is probably with some of the congeries 
of forms united in Cheesemaifs Manual (first edition) under the collective 
name D. IJrvillei A. Rich, 

5. Veronica Dartoni sp. nov. 

Frutex erectus, 21 dcm. altus v. ultra. Folia decussata, angustc lanceo- 
lata, 17-25 01111 . longa, a medio 7-9 mm. lata, Integra, glabra, ± com- 
jdanata, leviter carinata, in basim sessilem sublatum attenuata et in apicem 
subacuniinatum aequaliter jiroducta. nervis duobus obscuris projie margines 
])ercursa. Racenii in foliorum superiorum axillis dispositi, ad 6 cm. longi, 
angusti, multiflori, jiedunculati (pedunculi.s quam folia ter longioribus, 
j)uberuli8) ; rhachide pedicellisque firme pubescentibus ; bracteis pedicellos 
aequantibus, ovato-lanceolatis, acutis. Flores majusculi, roseo-caesii ; calyx 
4-partitus. lobis lanceolatis acutis ciliolatis ; corollae tubo sublato, calycis 
lobos paullo excedente ; limbo ± 9 mm. lato, lobis ovatis acutis multi- 
nerviis tubum longitudine vix excedentibus, capsula glabra, acuta, ± com- 
pressa, calyce subduplo longior. 

All (Tect branching shrub, 7 ft. high or more ; branches slender, terete, 
glabrous, brown, closely ringed by scars of fallen leaves. Leaves decussate, 
overlapping, spreading, narrow lanceolate, contracted towards rather broad 
sessile base and ])roduced into subacuminate tips, |-l in. long, 
broad at middle, entire, glabrous, more or less flattened, rather thin, slightly 
keeled, midrib somewhat depressed above, traversed by two obscure sub- 
lateral veins, otherwise nerveless. Racemes in 2-3 opposite pairs in axils 
of uppermost leaves, up to 2f in. long including peduncles, rather narrow, 
closely many-flowered ; peduncles about as long as leaves slender pubeiu- 
lous ; rhachis and piMlicels strongly pubescent ; bracts equalling j^iceis, 
about 2 mm. long, ovate-lanceolate, acute. Flowers rather large, “ rosy 
lilac ’* (Darton) ; calyx ^-partite, lobes lanceolate, acute, dliolate, corolla- 
tube rather broad, slightly exceeding calyx, limb ± ^in. across; lobes 
ovate, acute, many-nerved, scarcely longer than tube. Capsules glabrous, 
acute, somewhat compressed, barely twice as long as the calyx. 
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//at.— Firewood Creek, near Cromwell, Vincent County : D. P. Rocky 
bankH of Clutha Ri<^er near Roxburgh bridge : Brian Jeffery ! H. L. Dar- 
ton ! Queenstown Hill (Lake Wakatipu) : J. W. McIntyre. 

This plant is named in honour of Mr. H. L. Darton, of the Lawrence 
High School, who, in conjunction with Mr. II. Hart, has done so much to 
create public interest in the varied forms of this genus. The Firewood Creek 
specimen was collected in 1911 ; the additional plants w'ere discovered 
only two or three years ago. Mr. Darton mentions that it is a most 
beautiful object when in flower, and very floriferous. 

6. Veronica trifida sp. nov. 

Species V. Birkyi (N. E. Brown) affinis; differt habitu prostrate \. 
decumbente late diffuso ; ramis ramulisi|uc elongatis (ad 9()cm. longis v. 
ultra) ; ramulis deiiium ab apicibus ^ suberectis ; foliis subalte 2 4 dentatis, 
politic, pro parte maxima glabris ; raoemoruiu })edunculis longioribus 
(9 mm. longis), pedicollis 1*5 3 mm. longis. 

A prostrate or decumbent slender twiggy {)lant, forming extt'nsive 
sheets or patches on wet ground, mostly alongside melting snow-drifts : 
branches slender, more' or less matted, laxly subdivided, tips ascending or 
huberect, rooting for much of their length, more or less clothiKl by remains 
of decayed leaves, up to 3 ft. in length. Leaves closely imbricating, 
ai)press(*d or somewhat spreading, sessile by a broad base, roughly obovate 
in general outline, 7-8 mm. long and about half as wide, obtuse, polished 
above and below, slightly incurved at tnlges more or less concave above, 
coriaceous, not keelefl, glabrous but for scattered hairs on edges and near 
base, usually shortly trifid near a|H*x with broad t<*rnunal lobe and two 
j)rominent acute teeth a little below, but sometimes with tw'o pairs of 
similar teeth above middle, in younger states frequently entire. Racemes 
1 3 in axils of upper leaves, few-flowered, jK^dunculatc, peduncles densely 
glandular - pubescent, ± 9 mm. long, pedicels 1*5 3 mm long, clothiHl 
hke the jw^uiicles as are also bracts and calyx; bracts a single jiair a 
little below flowers, lanceolate, thin, subacute; calyx 4-partite, lobes thin 
acute ; ** corolla pure white, in. across, segments rounded, tube long 
(Darton); cajisule almost equalling sepals, subcuneately obcordate, much 
comprcHHed. 4-6 mm. long, 3 mm. wide, glabrous. 

Hah. -Titan Ridge, near the Blue Ijake, Garvie Mountains, Southland, 
cnca 4,500ft. : J. Speden ! H. L. Darton! 

The loaves of this plant show a wide range of variation. Its mode of 
growth may be gathered from the following extract from a letter to nu* 
from Mr. Speden : “ It is a plant found or seen only below the edges of 
snoW'^drifts or where these have been. It has rather lax growth, the small 
stems being flattened down on the ground with the weight of the snow 
and the leaves rotting off. As the snow melts in the late spring or early 
summer it makes fresh erect growth rapidly up to 6 in. or 9 in., but gene- 
rally 3 in. or 4 in. only. On one trip 1 notic<^ a band of white almut 1 yard 
wide and 40 or more yards long below a snow-drift, and an examining it 
found below the white band taller plants past flower and in seed-pod for 
3 or 4 yards lower down. Higher up it was just coming into flower, and in 
all intermediate stages to the edge of the snow.” 

As I have not seen the plant growing, I feel that the foregoing descrip- 
tion must bo in many respects inadequate. 
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The Vegetation of Banks Peninsula: Supplenient h 

By Robert M. Lajno, M.A., B.Sc., F.N.Z.In»t., aud A. Wall, M.A., 
Professor of English, Canterbury College, Christchunsh. 

[Read hffore the PhilmupKical JnHitute of ('anterbury, 7th Sovember, 1923; received by 
Editor^ 16th Xovember, 1923 ; iftsued Mtparately, 30th J uly, 192iJ\ 

Thin pajx»r contains (1) an account of tlie forest in Price’s Valley, perhaps 
the only r»*mnant of any imiiortance of the lowland forests of the peninsula ; 

(2) a list of such plants (about thirty) as have been found for the first time 
on Banks Peninsula since the original |japer was published, together with 
the names of those that have to be removed from the species inquirendae 
or species exchtAendac and added to the list of still existing sj^ecies ; 

(3) a list of such new habitats discovered by us as seem worthy to be put 
on record. The list do<^s not include such habitats as have been recorded 
by other observers since the original (taper was written. Few dicotyledons 
have been added, showing that the original list of these was nearly complete. 

The abbreviations of collectors’ names is as before : — 

A. W. . . Professor A. Wall. 

W. M. . . Mr. William Martin. 

R. M. L. . . Mr. R. M. Laing. 

L. . . Dr. L. Cockayne, F.R.S. 

I, THE FOREST, PRICE’S VALLEY. 

Price’s Valley lies between Kaituna Valley and Little River, and contains 
one of the few remnants of lowland forest still existing in a state of good 
preservation, and probably the best stand of black and white pine now 
to be found on the jvninsula. Since publication of the previous paper* 
opportunity has be<,m found of examining more closely than heretofore 
the vegetation of this valley. We are thus enabled to form a better picture 
of the original lowland forest of Banks Peninsula. 

The Banks Peninsula Botanical Subdistrict might be defined in many 
ways. Thus a sufficient discrimination of it would be a district in which 
Alectryon excelsnm and OJearta fraejantissUna occur together ; but, though 
this would separate it probably from all other forest areas of New Zealand, 
the description would be of little value to the botanist, as OUtaria fragrant- 
issifna is a rare and disapparing species. One might rely, however, on 
other speies for a separation. It is doubtful, for example, whether the 
following speies could be found commonly together elsewhere — Nothopanaz 
anotnalum, Teucridittm parviflomm, Psen^panax ferox- as they can be in 
the district between Gebbie’s Pass and Little River. Again, Banks Pen- 
insula might be defined as being characterized by the presence of certain 
northern speies and the absence of others. Thus the following speies 
might be expeted to occur and do not: Cordyline Banksii, Melicope 
iemaUit Olca Cunninghamii, Their absence separates the forest here from 
that on the Kaikoura coast, which it most nearly resembles ; and the 
presence of the karaka and the nikau-palm distinguishes it from the tree- 
clad districts farther south. From these and from other similar considera- 


• Trans. N.Z. Inst., vol. 61, p. 365, 1919. 
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tions it becomes clear that the forest of Banks Peninsula is sufficiently 
characteristic to be ix^garded as a separate sub-area. It is so considered 
by Cocka37ie in his Vegetation of New Zealand (p. 138). 

At present, however, owing to the almost complete destruction of the 
original plant covering by fire, and in other ways, it is difficult to find nicans 
for reconstructing in imagination the original plant associations. For- 
tunately, in Price’s Valley there is still a remnant of the primitive forest 
left on the valley-floor, through whicli neither fire nor sawmill has been, 
though, unfortunately, stock have run in it ; and then' is also a |)ortion of 
the same forest at the head of the valley at an altitude ot l,l)<K)ft. and 
upwards. We know of no other place 911 the peninsula where fragnients 
of the lowland and upland forest are left in a state of such good preservation 
in the same valley. This enables us to confinn more definitely certain 
conclusions regarding the forest, arrived at tentatively before. 

From this area it ap|)ears that the large trees on the vullev-floor!i of tlie 
pninsula were chiefly black and wrhite pine with a conijmratively small 
admixture of totara. As the valley narrowed the black and wrhite pines 
W'ere replaced by totara, wdiich constituted the chief timber-tree ot the 
hillsides. Above 1,600 ft. Podocarpus totara became rarer, and plants of 
P. HaXlii app^^ared, and soon predominated. At the same altitude occasional 
plants of Lihocedrus were to be found. In the valley referred to there is 
a great break, however, in the forest betwven about 2(X)ft. and 1,000 ft., 
where now nothing but second grow^th occurs, so that the changes cannot 
lx* followed in detail. 

In the lower forest there is a gn‘at variety of shrubs, including such 
plants already mentioned as are else when* rare in comi)any — Teucridiunt, 
Pseudopanax ferox, Nothopanax anotnahon, Melicytus micranihus. Several 
specimens of OUsaria fragrant issima w'cre observed at a somewhat higher 
altitude. Pseudopanax ferox is replaced by P. crassifolimn below 1,000 ft., 
and Ruhus australis becomes much more abundant, while the huge lianes 
of R. cissoides are no longer to be seen. The jxjint when* the kahikatea 
originally passed out of the forest cannot now be determined, but probably 
it was below 1,000 ft. Above this the forest takes on the characteristics 
of the totara association described in the previous jmper. 

11. PLANTS TO BE ADDED TO THE LIST OF EXISTING SPECIES.* 

Ferns (Filices). 

Hymenophyllum demissum Swartz. 

Bush at the head of the Kaituna Valley on Mount Herbert : A. W. 

Trichomanes humile Forst. 

Edge of stream, Paua Bay : R. M. L. 

Alsophila Colensoi Hook. f. 

Price’s Valley, common in the bush above 1,500 ft : R. M. L. Head 
of Stony Bay : W. M. 

Hypolepis distans Hook, 

Near Akaroa : W. M. 

Blechnum Banksii Hook. f. 

Akaroa Lighthouse : A. W. ; L. C. Stony Bay :*W, M. 

Bleohnutn mlcanicunt Kuhn. 

Qiehan Valley, Akaroa : W. M. Mount Pleasant, Lyttelton : A. W. 
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Pteris (rtmula K, Br. 

IVraJci K<*.serw, Litth* Tikao Bay ; W. M. ! 

Asplentum bulbiftrum Forat. var. tnplnnafum Hook. f. 

Takaniatua, Wuikorikikcri, Braat^nose : B. M. L. 

Polystickum rapense J. »Sm. 

Wainui, common in ClroJiuii Valley : W. M. ! 

Nephrodimn velutinum Raoul. 

Akaroa, Wainui, Price s Valley : R. AJ. L. 

Polypodium Cunninghamti Hook. 

Near the atieam Paua Bay: R. Al. L. 1 waa pleaaed to gct%thia, 
as it 18 another plain to be added to the list of those reaching tlu‘ir 
southern limit on Banks Peninsula. 

For other species of Filiees said to have been gathered by Mr. D. G. 
Riches on Banks Peninsula, see Alartin, Trans. N.Z. Inst, vol. 52, p. 315. 
As Riches is known to have received many species from the North Island, 
the evidence of his herbarium is to be accepted with reservation. 

Family Ghamixeae. 

Ayro.Htis parcifiorn R. Br. 

Bush and base of rocks, Mount Herbert : A. W. 

Dryeuxia Peiriei Hack. 

High grassland, Mount Herbert ; A. AV. 

Deyeaxia avenoidrs Buch. 

Mount Herbert ; A. W. The tyjx* and var. brachyantha are both 
abundant. 

Dnnthonia undo Hook. 

Mount Herbert, l,5(K)ft. and upwards: A. W. 

Danthoma semiannularis R. Br. var. setifoha Hook. f. 

Rocks above Purau, east aide, 2, (MX) ft. : A. W. 

Danthonia semiaunularis R. Br. var. niyricans Petrie. 

South and west slops of Mount Herbert, near summit : A. W. 

Koeleria Kurtzii Hack. 

Mount Herbert from 2, (MX) ft. to summit, Port Hills : A. W. 

Poa Lindsayi Hook f. 

Saddle Hill, Rcdcliffs S}iur : A. W. 

Poa Kirikii Buch. 

Mount Herbert : A. W. 

Poa anceps Forst. f. 

Mount Herbert, near the aummit : A. W, 

Professor Wall has grown this at Fendalton, and at this low level 
it maintains its characteristica, and shows no tendency to revert to 
P. caespitosa. 

Fesluca rubra Linn. 

This very difficult species should have been included in the previous 
list. It is not uncommon in pastures, and perhaps is only a form of 
F. noiwzelandide (Hack.) Cockayne. A distinct form occurs on the 
south and west faces of Mount Herbert near the summit (Kaituna 
side). 
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Family Cypekaceae. 

Carex SoUrndn Boott. 

Bush, Mount Herbert : A. W. 

Carejr testacea Sol. ex Boott. 

Redcliffa Gully ; A. W. Akaroa : li. M. L. 

Family Juntaceae. 

J uncus prismatocarpus R. Br. 

Ditch by the side of the road, Kaituna V^allev. Motueka Valley is 
the southernmost locality ^iven by ('heeaoman, but it occurs at least 
as far south as Peel Forest : R. M. li. 


Family Lilia<’Eak. 

BuUnnella Hookeri Benth. & Hook. 

Summit Road at head of Ia* Bon's Bay : W. M. 

Dianelld intermedia Endl. 

1 was surprised to find a few drought-strickt^n specimens of this 
plant in a cleft on the rocks on the northern face of Marley’s Hill (May, 
1922) : R. M. L. On rocks, (^harteriH Bay : Orton Bradley. 

Family Polyuonackae. 

Muehlenbeckia cphedrioides Hook. f. 

It is perhaps worth while putting this on record ; though not strictly 
a Banks Peninsula plant, yet it occurs close to the foot of the hills. 
Outlet to Lake Forsyth : W. M. ; R. M. L, 

Family RANUNruLAC'KAE. 

Clematis marafa Armstr. 

Amongst manuka scrub, (^harteris Bay : Orton Bradh^y ! 

Family Ro«a(’Eak. 

Genm parviflorum Smith. 

Rocks on the south side of Mount Herbert, near the summit : A. W. 
Another addition to our subalpine flora. 

Family Yiolarirae. 

Melicgtus micranthus Hook. f. var, microphylhis Cheesman. 

' Price’s Valley, on the flat ; one plant only seen : R. M. L. 

Family Rubiaceae. 

Nertera setulosa Hook. f. 

Mount Herbert, 2,500 ft. : A. W. 
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Family, Comfositak. 

(htnplmlmm Tnivernii Hook. f. 

Bog near the toj) of Castle Hill. This is now to lx* added to the list 

of subaljiine species ; K. M. L. 

Spupcw Lifallu Hook. f. 

Mount Herbert, south si<le, about 2,S(K) ft. : A. W. An unexpected 

subalpine ])1ant. 

Tamxtwum mageUaitipum Comm. 

Mount Herbert, near auniiiiit, both sides : A. W. 

(^KITICAL SPE(UES. 

Myosotis australis R. Br. var. lytteUorwnsis (Laing and Wall) var. nov. 

(Text-figs. 1-3.) 

Ramis decmnbfmtibus vel prostratis, crassioribus, rachide multo-breviore 
<juam in forma typica ; stylo filiformi gracili, aequanti corollae tubo in 
longitudine, nucellis maturis nigris nitentibus, leviter ochratis vel fulvis, 
non subferrugineis. 

Tn the previous list was mentioned among the eritieal species a form 
of Af. australis with the habit and external appearance of 3f. Forsten, It 
seems sufficiently distinct and local to require a varietal name. The follow- 
ing is a somewhat fuller description 

Plant biennial. Stems branched from root, decumbent or prostrate 
or ascending at tii)s, stout and scarcely flaccid, 6-18 in. long, hispid with 
straight or more or less appressed hairs, lower leaves on rather stout 
])etiole8 2-3 in. long petiole 1 2 in. long, sheathing at base; blade 1-2 in. 
long, oblong to spathulate, obtuse or apiculate, rather membranous, 
margins and midrib hispid, and both surfaces hispidulous. Racemes some- 
what elongated, jK»dicels in. long, rather stout, many-flowered. Flowers 
white, or white with yellow eye, J in. long, J in. in diameter. Calyx 
tubular in flower, Ijecoming campanulate in fruit, hispid with spreading 
sometimes hooked hairs, flve-lobed to beyond middle, lobes linear to 
linear-lanceolate acuminate. Corolla-tube funnel-shaped and nearly twice 
length of calyx, throat with five scales ; lobes short, rounded. Anthers 
included, their tij^s barely equalling corolla-scales. Style much longer 
than calyx and equalling corolla-scales. Nutlets ovoid not orbicular, 
length about IJ times breadth, when ripe shining-yellowish or gre)d8h- 
black not pale brown. 

The plant has much nion* nwmblance to Af. Fosteri than to Af. aus- 
tralis in its exterior appearance ; but in the details of its structure it comes 
much nearer to the latter. It differs from M, australis in being decumbent 
or prostrate, in the much less elongated rachis, in the long style, and in 
somewhat lighter colour of the nutlets. 

From M, Forsteri it differs in being much stouter and stiffer, in the calyx 
being divided nearly three-quarters of the way down, in the elongated 
corolla, the sha^ie of the nutlets, and perhaps also in their rx>lour. It 
apparently bears considerable resemblance to Af. australis var. oonsficua^ 
which, however, is unknown to us. 

Hah . — Cliffs above Lyttelton, Governor’s Bay, and Sumner Road. 

Anisoiome Enysii (T. Kirk) I^aing. 

We can find none but trivial differences between this and the Castle Hill 
plant. In the Banks Peninsula form the bracts are rather narrower, longer, 
and more acute, and nearly connate. 
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ERRATA. 

Tlit» following sprcifs wi^rc* adniitt^'d into the previous pajier in error, 

and the names should therefore be deleted from the list. 

Cyathea Cunninghamu Hook. f. 

Th«* plant from (W|)ers Knobs is no doubt Uemitelia, However, 
J liave reintrodur<*d the species for a plant from Peraki Reserve, on the 
authority of Hr. Hollowav. This has the complete indusium of Cyathea, 
— R. M. L. 

Feat oca muUinodia Petrie. 

No form of Festura in this neighbourhood is anything like Petrie’s 
])lant, which is very distinct. Very few individuals of F, novae- 
zelandiae have even three nodes. A. W. 

Scirpua antarcticua Linn. 

Is recorde<l in error for N. auclclandictta Boeck, by which it should 

replaced. 

Carex flam Linn. var. cataractae R. Br. 

I have recorded this from ( Wle Rock ; but I find on examining my 
herbarium again that there is jK>ssibly a mistake in the locality. The 
species should thertdore Ije removed from the list, jsmding confirmation 
of the locality." R. M. L. 

Lib(*rtia gramhflom Sweet. 

This is probably only a form, though a distinct form, of L. ixioidea, 

Plantago apathnlata Hook. f. 

This is an erroneous identification of P. Maoulh Deeaisne. 


A Chewicnl Investigation of Pintech Oil. 

By H. J. Finlay, M.Sc., Kdinond Fellow of Otago University. 

[Read before the (Hago Institute^ 12th December, 1922: received by Editor, Slat 
Derember, 1923 ; laaued separately, 30th J ufy, 1924, | 

It is well knowm that the cracking of saturated oils leads to very complex 
products, which are generally highly uiisaturated and very volatile. The 
gases obtained are of high illuminating-power, and havf‘ long been used 
by various railway companies for this purpose. In New Zealand, kerosene 
(density ()*86()), on cracking, yields such a gas, wliich is known as Pintsch 
gas, and at the same time a quantity of tarry matter, and the gas itself 
on compression into the storing-cylinders deposits a surprisingly large 
amount of water and a considerable amount of a crude light oil which 
may be appropriately designated Pintsch oil. At present the only com- 
mercially important product of this cracking is the illuminating-gas, the 
only use to which the Pintsch oil is put being in carburetting gases of low 
illuminating-power, and to a slight extent in preventing napthalene from 
crystallizing in gas-pipes. Apart from this it is practically wasted, and, 
as about 15,000 gallons are produced annually, it becomes a matter of 
commercial importance to find some use for it. 
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The oil at present is unfit for commercial use because of its stench, its 
extreme volatility and inflammability, and esjiecially its property of 
depositing a gummy layer on all vessels in which it is kept. If it were 
not for this last objection the oil would make an excx?llent motor-spirit. 

Armstrong and Miller have published a papcT {J.C,S., 1886, vol. 49, 
T., 74) on ‘‘ The Pyrogenesis of Hydrocarbons,’' in which an oil similar 
to Pintsch oil is described. In their oil they showed the presence of 
paraffins, naphthenes, olefines, pseudacetylenes, and aromatic hydro- 
carbons, ethylene, butadiene, and benzene being the chief constituents. 

The Pintsch oil itself is light-yellowish and very mobile possessing a 
nauseous, persistent smell, similar to crude acctylem*. It contains large 
amounts of dissolved gases which are ex])elled on warming, the liquid 
bi'ginning to boil at 35° C. and distilling irregularly up to about 112° (\, 
at least half of the oil being benzene, and another quarter toluene. All 
the fractions, more especially the lower ones, are highly unsaturated. 
Above 112'' (’. the residue rapidly darkens, and decomposes spontaneously 
with evolution of jiungent-smelling white fumes. 

Oxidation with permanganate of a fraction boiling between 60° and 
90° C. yielded formic and probably butyric acids, thus indicating the pre- 
sence of ^/-ainylene in the original oil, in agreement with Armstrong and 
Miller’s conclusions. 

As it was thought that the *• gumming ” of the oil would probably be 
due to polymerization of the unsaturated hydrocarbons present, experi- 
ments were carried out with a view to increasing the speed and amount of 
the action. The action of sodium wini at 60° C., in a sealed tube*, was tried 
on the original oil, and on a fraction consisting mostly of butadiene (obtained 
by condensing Puitsch-oil vapour by means of a freezing mixture). There 
was no perceptible action with the oil itself, but the low boiling-fraction 
gave a considerable quantity of a soft rubber-like mass, differing in its 
solubilities from true rubber. It was probably a polymer which had not 
reached the rubber stage. 

Most of the work done on the chemistry of the oil was }x?rformed on 
bromides obtained from the various fractions. To obtain these without 
excessive decomposition it is essential that the addition of bromine should 
b«* cautious and slow (liquid bromine is too vigorous ; dropping 
bromine through a layer of bromine water was tried, but the best results 
were obtained by the gradual mixing of the vapours from Pintsch oil 
and bromine), and the reaction-flask be constantly cooled by a stream 
of water. The method adopted was to pass the vapour obtained by 
warming a largo quantity of Pintsch oil into ammoniacal silver-nitrate 
solution, then into the al^orption-flask (containing a layer of liquid Br^), 
then through another small quantity of Br^ to catch any escaping 
unsaturated gas, then through a bubbler of NaOH solution, and finally 
into a cylinder where the residual paraffinoid gas was collected by down- 
ward displacement. Even with all precautions to guard against over- 
heating, each shaking of the absorption-flask caused a torrent of HBr fumes 
to rush over (the reason for the formation of this substance is not apparent) ; 
the bromides in the absorption-flask, though at first clear, gradually turned 
dark brown, and much decomposition occurred. The chlorides and iodides, 
which were also prepared in small amount, showed the usual gradation 
of properties, the order of decreasing stability being chloride, bromide, 
iodide. The iodides decomposed at once, producing a carbonaceous residue 
and methyl iodide. 
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When the abaorj>tion-flask l>ecame quit«" cold the contents practically 
bolidifiod. The liquid bromides were slowly filtered off, using a Buchner 
funnel, and the solid bromide, after recr3r8talli35ation twice from alcohol, 
was obtained as a ])ure- white, powdery mass, appearing under the micro- 
sro})e as very irregular tables with a few short and thin prisms (M.P. 
113” V. : Br p(‘reentagc, by Stepanow’s method, 85*9) This is in good, 
agreement with the data obtained by Armstrong and Miller for their solid 
butadu*nc tetrabromide, so that the more volatile parts of Pintseh oil consist 
largely of butadiene. This solid bromide is extremely stable to most 
reagents. Alcoholic potash, zinc-cop)»er couple in boiling alcohol, and 
boiling concentrated nitric acid have alike very little action on it. The 
vapours of both the liquid and solid bromides have an extremely irritating 
effect on the eyes. 

Large quantities of the liquid bromides were prepared and fractionally 
distilled at atmospheric and at reduced pressure. Purification proved 
difficult, but re})eated distillations at length yielded 4()c.c. of a clear 
colourless fraction (B.P. 68 66” at 23 mm.; density, 1'826 at 13° 0.) 
which remained stable on keeping. The substance was very refractory in 
combustion, the values finally obtained being C, 21*1 jxfr cent. ; H, 3*5 per 
cent. Analysis* (Carius method) gave 75*9 per cent, bromine, so that 
the fraction was ]irobably a slightly impurt' specimen of butylene dibromide. 
(C’alculated ]>ercentagea- C, 22*2 |jer cent. ; H, 3*7 pr cent. ; Br, 74 per 
cent.) Thus butylene is present in considerable amount in the lower 
boiling fractions of Pintseh oil, so that the liquid dibromides that Arm- 
strong and Miller lost by fire would probably have yielded them butylene 
on treatment with zinc-coppr couple, thus completing their list of olefines 
present. The question as to which of the butylene isomers this substance 
is was not definitely settled, but probability points to the normal olefine. 

The liquid bromide, also, is very unreactive, KOH (alcoholic and 30 pr 
cent, aqueous), HNO;, and KCN having very little effect. Zinc-dust or 
zinc-copj)er couple in alcohol reduces it, SbCl^v liberates bromine, PCl,^ 
dissolves without action. Anhydrous AICl^ has a rather peuliar action, 
which i.s the same with the pure bromide or its benzene solution. Clouds 
of HBr are given off, and a dark-brown oil,f insoluble in benzene, is formed. 

Further fractions of the Pintseh oil were brominated, and one boiling 
between 65” and 66® gave evidence of the presone/* of amylene and hexylene, 
in agreement with the results found by Armstrong and Miller, who used 
an oxidation method. 

In the preparation of the bromides by the method already detailed it 
was found that the ammoniacal silver-nitrate solution, through which the 
vapour from the Pintseh oil was })assed, rapidly turned black, while a 
copious precipitate formed. This is in direct opposition to the results 
recorded by Armstrong and Miller, and indicates that true acetylenes are 
present in at least tlie lower fractions of Pintseh oil. The gas that passed 

♦ The Stepanow method, which was previously tried, gave results which, though 
consistent, were always about 14 pr cent, low, so that the method is not always reliable. 
Later experiments showed that correct results could be obtained only by using doable 
the quantity of sodium recommended by Bacon, and prolonging the time of adding 
the sodium and of the subsequent refluxing. 

t This oil is decomposed by water, yielding a light-yellow oil with fragrant odour, 
strongly fluorescent in ether, alcohol, or acetone solution. The violet fluoresoenoe of 
the pure oil disappears on heating, but returns in the cold. It contains no bromide 
or aluminium. This action is very remarkable, simulating as it does the Friedel and 
Craft reaction, which, however, is supposed to be restricts to aromatic substances. 
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through all the absorption-solutions and finally collected in the storing- 
cylinder was very small in amount, and consisted mostly of air driven out 
of the apparatus, indicating that paraffins or other saturated constituents 
are present in the volatile fractions in only very slight amount. 

A considerable amount of work was done to determine the possibility 
of a commercial use for the oil, but in the following brief summary ail 
details are omitted, and only the main results indicated. The chief objec- 
tions to the oil are its smell, and its tendency to form a gum on standing, 
and so clog the engine-valves ; both these effects are possibly due to the 
higher unsaturated fractions. Distillation of the dry oil up to 100'’ C. 
gave a 60 per cent, fraction which apparently did not gum after standing 
for some months, but which still made a poor motor-fuel (as tried in a 
motor-cycle). The best effects were obtained with equal parts of petrol 
and Pintech oil, but extensive trials are needed in this direction. 

The effect of various catalysts and other reagents in reducing the 
unsaturation (and therefore, presumably, the gumming, &c.) was tried, but 
with discouraging results ; boiling under reflux condenser with alcoholic 
sulphuric acid, and subjecting to the catalytic action of freshly reduced 
iron and nickel at various temperatures up to 340° C., producing little 
effect. Aluminium chloride, a reagent that has frequently been used for 
treating unsaturated oils, had a decided action (increasing with the boiling- 
pdnt of the fraction used), producing a viscid, pitch-like polymerization 
product, soluble in organic solvents, containing no aluminium, and with 
no taste. In spite of this action, however, the distillate of volatile oil was 
still highly unsaturated, and its bad properties had nut been markedly 
reduced. 

Since benzene forms the largest constituent of the oil, it was thought 
that immersion of the oil in a freezing mixture might induce separation of 
crude benzene crystals. No such effect was. however, observed, nor could 
solid benzene be obtained even by similarly treating fractions in the neigh- 
bourhood of 80° C., though crystals of pure benzene were repeatedly intro- 
duced while the temperature was —20° C. ; in fact, the crystals readily 
dissolved up. If the oil is previously treated with concentrated sulphuric 
acid to absorb the unsaturated constituents, fractions in the neighbourhood 
of 80° C. readily yield solid benzene on freezing, but there is apparently 
no hope of obtaining it easily from the original oil. 

In conclusion, the writer wishes to thank Dr. Inglis for his help and 
advice during the investigation. 
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Three Fossil Annelids new to New Zealand. 

By H. J. FinLcVV, M.Sc., Edmond Fellow of Otago -University. 

llicad before the Otago Institute, lOlh July, 1923 ; received by Editor, 3 1st December, 1923 ; 
issued separately, 30th July, 1^24.] 

Some speeimens of Annelid tubes from the Moeraki boulders wen* lately 
brought to me by Professor Park for examination, and description should 
they prove new. The discovery is interesting, as hitherto these b«*(ls have 
yielded no fossils beyond a fragment of avian or reptilian bone. Professor 
Park informs me, however, that in places the outer crust of thi* boulders 
contains numbers of these Annelid tubes. All the specimens are very poor, 
and, as the matrix is hard, even good fragments are difficult to obtain. It 
is thus impossible to state either the lengtli or amount of curvature of 
j)erfect tubes, but, so far as can be seen, the test, thougli irregular in its 
course, is fairly straight. No fragments definitely referable to the anterior 
or posterior end have b«‘en seen, so that it is not known whether any 
constriction in the tube or thinning of the walls occurs. Mr. F. (‘hupniun, 
A.L.S., Palaeontologist to the National Museum, Melbourne, who also saw 
the specimens, informs me that the species is “ more solid ami apparently 
longer than Ditrupa cornea var. wormbetmisis McCoy, of the Janjukian of 
Victoria.” 


Ditrupa park! n. sp. (Fig. 1, a, b.) 

Tube of moderate length, slender, and apparently slowly tapering ; 
walls very solid, often nearly as thick as internal diameter of tube. Surface 
with distinct j^owth-lines, and 2 or 3 very indistinct, almost obsolete, broad, 
longitudinal ridgings. In one example is a single collardike sv^elling. 
Length of type (largest, but still 

very imperfect example), 7*5 nun. ^ 

Exterior diameter of a large fragment, •. IL ') 

1*75 mm. ; interior diameter, 0-05 mm. F \ b 

Type in author's collection. ' T * rj B 

The age of the locality is uncertain. F ' L u 

Marshall {Trans. N.Z. Inst., vol. 49, ' I . , ' f 

1917, ]). 463) in his acc«>unt of the I / L ^ 

IIam]Klen beds makes the following ' t. 

statement: '' The fossiliferous |Hamp- (a)" * \ A A 

den) beds rest directly on the strata i 

that contain the well-known Moeraki 2 

concretions. These pass downward * 

into the concretionary but more sandy Fxo. 1.— Ditrupa parki n. sp. a, typo; 
Kartigi beds, wliich in turn rest on „ 6. crow-section of paratype. 

.W 3h,>g Point 

contain the coal. Above the fossil- Qf type ; d, cross • section tnrough 
bearing beds there arc the volcanic paratype. 
tuffs and breccias calleil the Waiareka 


tuffs ; these in turn lie below the Oamaru limestone.” The Hampden 
beds are thus below the Waiarekan, and contain a fauna which shows that 
they are closely related to the Waihao greensand beds at McCullough’s 
Bridge, which in turn are at a higher horizon than the ** Island sandstone ” 
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or Bortonian bedg at Black Point and Kakahu. The Shag Point beds have 
been doubtfully referred to the Piripauan by Thomson (Trans. N.Z. Inst,, 
vol. 52, 1920, p. 385), and the only stage at present distinguished between 
Bortonian and Piripauan is the ^itangatan. The Kartigi and Moeraki 
beds therefore presumably represent the Kaitangatan and Bortonian stages, 
so that the “ boulders ” are probably of low Eocene age ; in the absence of 
fossils, further speculation is useless. 

Ditrupa chapmani n. sp, (Fig. 2, a, 6, c, d.) 

Tube rather long and very slender, gently tapering ; perfect juvenile 
specimens have very much the appearance of Cadulns deltcafulus, being of 
about the same proportions but slightly less curved and of different texture. 
The curvature is distinct but not great, more pronounced posteriorly. No 
swelling at the anterior end, but the test reaches greatest width a short 
distance from aperture and thence markedly contracts to thin and sharply- 
(Hlged circular orifice. Surface appears smooth, but under the glass presents 
a coarse texture and minutely-corrugated appearance due to very numerous 
and rather regular growth-lines, forming rings that are always fine and 
never resemble collars. The outlines are almost always |)erfectly regular, 
but in one or two cases there are a few gentle swellings near posterior end of 
juvenile shells, but never, in adults, at the anterior end. Colour of shell 
imle brown with rings and bands of greyish. The cross-sections of broken 
specimens show that the internal orifice is always circular, but may be central 
or distinctly excentric ; there is an inner narrow whitish ring, then a thick 
brownish crystalline layer with a radiating appearance, then finally a verj 
narrov^ surface-layer. ^ * 

Dimensions of type : L<mgth, 12*5 mm. ; greatest width (just behind 
aperture), 1*25 mm. ; width of posti'rior (broken) end, 0*8 mm. ; diameter 
of orifice, 0*85 mm. 

Type, from (Jlifilen, Southland (band — Ototaran ?), in author's collec- 
tion. Most plentiful and of best preservation in this band, but occurring 
also in several other bands at that locality. 

Of much more elegant appearance, greater tenuity, and more gradual 
taper than D, cort^ea var. wormhetiensis McCoy, typical examples of that 
species being considerably shorter, yet much wider than the new species. 
The absence of anterior nodosities separates it at once from the var. constrictn 
Chapman. Named after Mr. Chapman, of the National Museum, Melbourne 
who has always readily given his assistance on this and other occasions. 

Serpula ouyenensis (^hapman. 

DeMjribod from the Kali'mnan (?) and Janjukian of the Mallee Bores, 
Victoria (Froc, Roy, Soc, Vwt,^ vol. 26, n.s., p. 182, pi. 18, figs. 24, 25 ; pi. 19, 
fig. 42 ; 1913). Mr. Chapman identified as this species specimens of a 
Serpula from the road-cutting at Pukeuri (Awamoan); the shell is quite 
common at that locality, but the specimens arc exceedingly fragile, and 
only small j^ieces can be obtained. Specimens that seem also referable 
to this species are commonly found in several of the bands at Clifdeu, 
Southland, but more especially band fio. This horizon is considerably 
lower than Awamoan, and may well be Lower Miocene or even Oligocone, 
so that the species would seem to have an earlier occurrence in New inland 
than in Australia, and, if the Australian records are included, a considerable 
range. This, however, is of frequent occurrence in the Annelids. 

15-Tran8. 
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Neiv Shells from New Zealattd Tertuiry Beds, 

By H. J. Finlav, M.8r., Ediiiond tVllow of Ota^o UnivrrHity. 

\liif>nd before the Olago [tudUute, 8th Auffust, 192*3 : received by Editor, SUt DccenUter, 
; ti^ued separately, 30th July, 1924.] 

Plates 48 -ril. 

Tue followinji; foniw are descnbed from the new material in the author’s 
follection ; many of them are ndated to Australian species, and others 
represent genera new t/O the New Zealand fauna. Notes on some already- 
desenbed species are also given. 

Natica notocenica n. ap. (Plate 49, figs. 2a, 2h, 2c, 2d.) 

N, zelamhca Suter (m many lists of fossils from Miocene lixialitios), not of 

Q. * O. 

Shell small but solid, smooth and polished, exceedingly glossy when 
well pn»served, globosely ovate, with strong fiinicle in umbilicus. Surface 
almost quite smooth, growth-lines inconspicuous, curving away from suture ; 
faint spiral scratches occasionally noticeable. Spire low, regularly conical, 
bluntly pointed. Protoconch ])aucispiral, depressed, hardly differing from 
later whorls. Whorls 5, base regularly convex. Suture slightly canali- 
culate only for two apical whorls, thence inconspicuous, whorls tightly 
clasping those alxive without sutural 'flattening, so that sides of spire are 
IHjrfectly straight, Ajiertun* stunilunar, oblique. Outi»r lip loop-shaped, 
very thin and sharp, but rapidly becoming thicker internally, ascending 
somewhat on jienultimate whorl before joining inner lip. Columella oblique, 
almost straight, slightly excavated jiosteriorly. Inner lip spreading only 
slightly as rectangular lip over parietal wall, and as very thick semicircular 
funicle into moderate* umbilicus, often almost filling it, though a deep 
chink is always left above funicle. Outer edge of umbilicus very bluntly 
carinate and separated by deep groove from funicle, surface of which is 
corrugated by strong folds insule, and ends in a wide, concave flattening. 
Operculum unknown. 

Height, 7-5 mm. ; diameter, 7 mm. (tyj)e). Height, 11 mm. ; diameter, 
1()'5 mm. (largest sjKjeimen, from Target Gully). 

Type, from Awamoa (blue clays on banks of stream), in author’s collec- 
tion. Common at Ardgowan, Target Oully, and Pukeuri ; specimens also 
from Pareora, Bide Butts, Kakanui tuffs, Waikaia, and McCJullough’s Bridge, 
Waihao— i.e,, throughout the Oamaruian. 

This species has always been identified as N. zelandica Q. k Q., but it 
is totally different in its constantly smaller size, heavier umbilical callosity 
(though this varies in strength in both species), and especially in shape of 
spire, which in N. zelandica is slightly scalar, due to the infrasutural 
flattening, but in N. voiocenica is {lerfectly conical, except in some senile 
examples where the whorls bulge out a little. At most Oamaru localities 
this species is accompanied by the following one, but has a much longer 
range in earlier horizons. No difference at all can be picked between 
Waihao and Pukeuri specimens. 



FiNLAy. — New Shells from New Zealand Tertiary Beds, 451 

Natica consortis n. sp. (Plate 49, iign. la, ib, Ic.) 

Shell small, moderately solid, smooth and polished, somewhat vertically 
compressed, with moderate umbilical funicle. Sculpture and protoconch 
as in N, notocenica. Spire low, subscalar, flattened at aj^ex. Whorls 4jt-5, 
base flatly convex. Suture as in preceding species for first two whorls, 
but thence quite different, whorls being abruptly turned inwards near 
suture, forming round it a perfectly flat rather wide platform, so that spire 
appears staged; this platform widens considerably as growth proweds. 
Apertum |)ear-shap(*d, narrower above and wider below than in N, noioeenica. 
Outer lip forming a wider loop than in that species, thin and sharp, not 
ascending on jienultimate whorl, but extending forwards past columella 
before joining inner lip. Columella oblique, not nearly so straight as in 
N, noioeenica, cx^nsiderably excavated bidow before meeting outer lip. 
Inner lip spreading less, both on parietal wall and into umbilicus, than 
in the previous si)ecies. Funicle c<ird-like, not strong, marked off by 
groove below, and leaving wide opening al)ove, much less corrugated 
than in N, noioeenica, and ending in a slight convex luiuj). Operculum 
unknown. 

Height, 8-5 mm. ; diameter, 8*5 mm. (ty})e). Height, 1()'5 mm. ; dia- 
met(‘r, 9*5 mm. (largest s|K3cimcn from Ardgowan). 

Type and three others, from Fukeuri, in author’s collection. Common 
at Ardgowan ; 8]iecimen8 also from Rifle Butts, Target Gully, and Awamoa 
(from Ijeach-bouldcrs). 

This species has a slight rescunblancc to N, maoria Finlay {australis 
llutt., not of d’Orb.), but the fumcle in the umbilicus at once distinguishes 
it. From its accompanying but commoner relative N, noioeenica B’inlay it is 
sundered by its weaker and different funicle, less ovate shai>e, and e8|)ecially 
by its flatly bordered suture's. This last feature and the weak funicle 
separate it also from N, zelandica Q. & G., which has the whorls much more 
flatb'ned into the sutures than in N, noioeenica, but much less so than in 
N. consofiis, Ardgowan and Target Gully apeimens of both these species 
are always weathered and have lo.st their gloss ; the sutures generally remain 
unweathered in N, noioeenica, but in N, consortis arc generally weathered 
to a canaliculab* form. Unlike N. noioeenica, this sp(»cie8 does not extend 
to the Waihao horizon, being represented there by the following (probably 
ancestral) form. 

Natica praeconsors n. sp. 

This in most details is s^) similar to the preceding s)iecies that a full 
diagnosis is unnecessary, and only points of difference need be mentioned. 
The only three examples seen are of smaller size, much thinner, with whorls 
a little more globose, and base more rounded. Columella very weak, 
strongly curved, more excavat/ed and 8-shaped than in N, consortis. 
Umbilicus about same size, but appearing larger owing to extremely slight 
development of funicle, which is merely a very thin, subtriangular cord, 
hardly at all blocking o|)oning, and widely removed from ouU^r edge of pit. 
Sutures bordered by a flattened space, but not nearly so prominently 
as in N, consortis, outer edge of platform being rounded off into whorl. 

Height, 7 mm. ; diameter, 6 mm. (type). 

Type, from greensands at McCullough’s Bridge, Waihao, in Mr. R. S, 
Allan’s collection. 


15 * 
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Natica inexpectata ii. 8p. 

Thin also ia so clone to N. consortis that it ia best describofl by c^mparinon 
with that 8|)ccieH ; th«‘ type is at present uniijue,* and further examples 
may show that it is w^orth only varietal rank. Early whorls are as in 
N. consoriiSy but sutural platform not quite so prominent. There are 
nearly 5 whorls, and on last platform tends to become obsolete, infrasutural 
outlines approaching those of N. zelandica Q. & G., to which species it is 
brought into nearer resemblance by the relatively large size of shell. Whorls 
much narrower, however, than in N. zelandicay but shape; of these and of 
ajjerture is in accord with N. consortis. Funicle much stronger than in the 
latter species, three-])arts filling the pit, and ending in a lightly convex 
flattening ; very similar to that of N. zelandka. 

Height, 15 mm. ; diameter, 14 mm. 

Type, from Clifden, Jfoutliland (band 7, Hutchinsonian), in author’s 
collection 

Polinices pseudovitreus n. sp. (Plate 49, figs. 3a, 32;, 3c, 3d.) 

Pclimces amphialus Wats. : Suter (in lists of fossils from Awamoan localities), 
not of Watson. 

Shell small, porcellanous and slightly shining, rather thick, globosely 
elevated, spin* conspicuous and scalar. Fine and close-set growth-lines ; 
traces of very fine and close spirals. Spire rather high, varying from one- 
half to three-quarters height of aperture, strongly scalar, due to rectangular 
shape of whorls. Protoconch large, depressed and globose. Whorls 3^3}, 
the last very large and elongated, curving out almost horizontally from 
suture, then subvertical, finally rapidly contracted to convex and steeply- 
sloping base. The sudden change of direction from vertical to horizontal 
is marked by a rounded but bulging shoulder which throws spire-whorls 
into unusual prominence. Sutun* strong, often deeply grooved, a little 
sloping. Aperture pyriform, a little oblique, scarcely pointed above, usually 
less th^an two-thirds total height. Outer lip sharp and strong, patulous 
below. Columella straight. Inner lip expanded as a very definite and 
rather thick pad over parietal wall, with sometimes a slight tubercle just 
below outer lip ; anteriorly the pad is flattened down over the narrow 
umbilicus, leaving only a small chink open. Front of columella very 
slightly flattened back on indistinct circumumbilical ridge. 

Height, 8 mm. ; diameter, 6-76 mm. (type). Height, 9 mm. ; diameter, 
7 mm. (largest specimen). 

T3rpe and seven others, from Rifle Butts, near Oamaru, in author's 
collection. 

Closely related to P. vitrms (Hutt.) (= P. amphialus Wats.), but larger 
though of fewer whorls, sutures more deeply incised, much more exsert 
spire, and more prominently convex whorls. No specimens of this species 
have yet been found at the coeval locality of Pukeuri, but Mr. Marwick 
states that one specimen has been collected at Awamoa. At Pukeuri, 
Target Gully, and Otiake, however, there occurs another new species of 
PolinioeSy quite distinct from P. pseudovitreus in its larger umbiHous and 
flattened shoulder. 

* Since the above was written the author has visited Otiake and there collected 
numerous specimens referable to this species, though mostly smaller in size. These 
diow that toe best features for differentiation from N. consohis are, as mentioned, the 
rounder sutural platform and the larger funicle, and also the more inflated appearance 
of the base, due to the more rapid descent of the last whorl. 
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Austrotriton maorium n. sp. (Plate 48, figa. K 2. 3; Plate 51, fig. 4.) 

("ymatimu minimum (Huti ): Suter (in many liata of fossilh from A^araoan and 
other horizona). not of Ifutton. 

Shell of moderate size, of irregular growth, spirt* staged, oanal long. 
Protoconeh of 3J-4 convex whorls, depressedly conic and very symmetrical, 
last half turn with 3 or 4 faint spiral keels, terminating abrujitly in small 
varix and groove. Adult shells with 6 further whorls, later ones of very 
irregular growth, cxinsiderably swollen directly after a \arix but contracted 
for short distance before one ; spire-whorls carinate at about middle, 
shoulder of varying width (due to irregular growth), sloping at 45°, thence 
perjiendicular to suture below ; body-whorl subangulato, vertical spac^ 
betw'een sharp sutural and basal slope's being very short. Axial sculpture 
most prominent on this vertical part; usually 7 slight axial nbs between 
varices on early whorls, raised into prominent sharp tubercles on carina ; 
on lower whorls are typically 5 strong, elongated, ]H'ripheral swellings bed w^ecn 
varices (which occur at about every three-fifths of a whorl), continued as 
faint ribs over shoulder and bam*, vanishing on canal. Swellings narrow, 
high, and blunt, but often tubercular at each extremity ; last swelling con- 
siderably weaker than others, and on higher level, so that a distinct drop 
is apparent after each varix. On body-whorl are 4 main spiral cords, two 
marking |x*ripheral angles and two below them*, lowest m line with last 
denticle on outer lip ; below these, strong and weak smooth conls alternate 
on canal. Ik'tween main cords are 3~fi finer cords cut up into elongat(*d 
granules, shoulder with similar sculpture but cords wider apart just after 
a varix. Spire shorter than a|x*rture with oanal. Ajierture suboval, a 
little oblique, channelled above, produced below into a canal equal in length 
to aperture and bent backwards to left. Outer lip sharp, with strong thick 
varix behind, also thickened internally and with 5 tubercles, the lowest 
at top of canal. Inner lip a little spreading, often with 2 or 3 small plaits 
on parietal wall. Columella strongly curved, with a few )>1aits at base, 
two much stronger than the others. A distinct umbilical chink generally 
present. 

Height, 38 mm. ; diameter, 21 mm. ; height of aiierture and canal, 
22 mm. (ty|)e). Height, 25 mm.; diameter, 13 mm.; height of aperture 
and canal, 13*5 mm. (largest paratype). 

Ty{)e, several half-grown, and many juvenile specimens, from Target 
Gully, in author's (jollection; also specimens from the following horizotm 
and localities : Awamoan (Pukeuri, Rifle Butts, Mount Harris) ; Hutchin- 
sonian (Otiake) ; Ototaran ? (Clifden, bands 4, 6, and 7) ; Waiarekan 1 
{( 'hatton). 

This is the common “ CymeUmm of Oamaru localities. Juvenile 
shells are met with at most of the collecting-grounds there, but the full- 
grown shell is apparently rare, the type and three more from Clifden being 
the only ones seen. It is of fairly constant apyiearance when large, but 
the canal varies considerably in length, especially in juveniles, which also 
<iiffer in appearance from adult shell in their finer sculpture and more 
regular growth. The species has no resemblance to C. minimum (Hutt.), 
and its previous identification with Hutton’s species must be attributed 
to the loss of his holotype. It is, however, very closely allied to the 
Recent A, parkinsonianum (Perry), the general style of shell and sculpture 
being the same in both. Perry’s shell also has the narrow keel, elongated 
granules, and the 4 main coids, but differs in its shorter canal, almost 
complete absence of denticles on outer lip and columolla, much finer and 
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clos(*r Kpiral Hculptun* (main corda are less prominent and secondary cords 
are, though wider, lower and separated only by grooves), and coarser 
axial sculpture (all the early whorls have only 5 intervariceal ribs, and 
tlu'se decrease to 4, and then on the body- whorl only 3, very stout and 
distant nodules ; these show the same abru])t change in size and level as 
in A, inaorium). There can be little doubt as to the relationship of this 
shell to the Recent form on the one hand, and on the other to such 
Australian Tertiary forms as C. radiale (Tate), for which (^ossmann ])ro- 
posed the genus Austrotriton. Kest<*ven {Proc. Linn, S<x\ N,S.W., vol. 27, 
p. 454) has commented on the similarity b(»tween (\ parkinsonimium 
and this Australian group, and Iredale has on this account referred the* 
Recent shell to Austrotriton (Trans, N,Z, vol. 47, p. 459) ; the new 
s}M*Ciies provides an interesting link betwin?!! the two extremes in both its 
a])])ea ranee and its geological age. The Australian all}- of this shell seems 
to be A, tortirostre (Tat(‘), but this is difficult to judge from figures alone. 
As in many other genera of the (Jymatiidae, however, the limits ot this 
genus seem ill defined, and there are several forms awaiting description 
>\hich cannot be pliici^d with nearly as much confidence as in the case of 
A, maoriinn. The author is of of)inion that Austrotriton neozelnnica M. k M. 
would be better placed in (^haronia, 

Var. insignitum n. var, (Plate 51, fig. 5.) 

Differs from th<‘ species in having one sharp |>eriplieral k<*el with a 
rounded base below, and much finer axial M’ulj)ture. Early whorls as in 
the speci(‘.s, but later ones with 9 axial ribs betw^een varices, forming, and 
often reduced to, sharp ihmIuIcs on keel. Tho difference in apiM*arance 
results mainly from lack of nodules on second main cord. The change in 
size and h*v(‘l of no<lul(‘s after a varix is much h*.ss marked in the variety, 
but the specimens are not adult. Several dentich*s on columella. The 
variety has a mu<*li neater appearance than the species. 

Height, 22 mm.; diameter, 12*5 mm. ; height of ajK*rture. 11-5 mm. 
(type). 

Typi* and one jiaratype, from Target Gully, in autlxpr’s collection. Not 
yc*t found elsewhere. 

Austrotriton (0 minimum (llutt.). (Plate 18, lig. 5.) 

Tin' uni({ue holotype of tliis species, previously supposed to be lost, has 
been discovered by Mr. Marwick, who kindly lent it to the author for 
examination. As Hutton’s, description is so slight, and so many wTong 
idt'ntificjitions have been made by subsec^ueut workers, opportunity is here 
taken to re(h*seribe the siK'cies. Holotype is in bad condition, lacks canal, 
protoconch, and much of the shell, and has Hi)erture filled with matrix. 

Shell not large, attenuated, a])erture small in proportion to spire. 
About 5 whorls remain ; the earlier ones are distinctly but bluntly angled 
slightly above middle; shoulder sloping at about 45°, thence much more 
steeply sloping inwards to suture below ; on body-whorl this angle is 
almost obsolete, the whorl being subquadrately convex. Five or six inU'r- 
variceal nodules per wffiorl, those just past a varix being considerably 
stronger and higher ; on the lower whorls they project in a blunt {)oint, 
but on early whorls are often elongated almost into buckwardly-sloping 
axial ribs. The very faint low'er keel on base bears only traces of nodules. 
Spiral cords cross whole surface, are quite prominent, flatly convex, and 
generally wider than interstices, but both vary considerably and irregularly. 
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On base an occasional cord seems to be stron^jer ; on account of poor ])re- 
servation the arrangement of these cannot be accurately described, but 
seems to be somewhat similar to that of A, inaorium. No axial threads 
can be seen, and spirals are apparently not granulated. Five varices 
remain, about two-thirds of a whorl apart, rather narrow, hardly stouU^r 
than nodules, not prominent, and slightly sloping forwards. Sutures 
undulating, hardly (liscernible, but margined by a coni stouter than the 
others. Spire very high (1^-2 times height of aperture without canal), 
subturreted, giving shell a slender appearance, which in conjunction with 
its rather regular growth readily distinguishes it from any other New 
Z<'a1aiid member of this genus. Aperture (filled with matrix) certainly 
small ; outer lip reflected inwards past varix to form a sharp edge. Canal 
hidden and broken, but from small size of fracture-area it is evident that 
thi'^ amount lost is very slight, so that comjilete canal is probably short. 

Height, mm. ; diameter, 16 mm.: height of aperture, 14 mm. 

Type, from Broken Kiver, Trelissick Basin (lower beds, Ototaran), in 
collection of New Z<*alan<l Geological Survey. No other s|)t'cimens at 
pri'sent known. 

The spi'cies seems to he charucteriziKl chiefly by its high s})ire ; strong, 
regular, and smooth spiral threads ; and rounded tuberclos, some of which 
on early whorls arc elongated slantwise, giving shell a PerissopteraAWie 
a])pearance. Hutton at one time thought the species was identical with 
(7. iortirosire (Tate), but Tati* repudiated this identity (Trans. Boy. Sor. 
S. Aast., vol. 10, j>. 124), and did not compare it with any other species. 
In attenuated shape it resembles C. protensum (Tate), and if canal is long 
would be very like this sjiecies. It is also somewhat like A. vmdsi (Tate), 
and this specie's also has a long canal. On the strength of this last 
resemblance Hutton’s species is here placed in Aastrotriton, but with much 
doubt, since the resemblance to the genotyfie, A. radialc (Tate), is but 
slight, though there do not seem to be essential generic differences. This 
is one of the “ difficult ” forms refernnl to in the remarks on A. maorium. 
It is in some respects like a Ckaroniay but the character of the varici"! 
M^eiiis to forbid placing it in that genus. 

Austrotriton cyphoides n. sp. (Plate 51, figs. 3a, 3b.) 

Shell small, shortly fusiform, with prominent peripheral carina and 
nodules. Protoconoh globular, slightly asymmetrical, of about 4 smooth 
convex whods, but tip is lost. Four whorls succeed this, strongly carinated 
below middle ; shoulder stniight, slope almost about 40®, thence slanting 
slightly in below carina to suture below ; base rapidly contracted into 
broad, slightly twisted beak ; varices at a little less than every three- 
quarters of a whorl, very low and inconspicuous, broadly convex towards 
aprture, but angled and concave away from it. Five strong peripheral 
nodules between varices, sharp along keel but blunt vertically ; they 
extend to suture below on spire-whorls but hardly at all on shoulder ; 
on body-whorl they vanish just below |)oriphery, their termination being 
indicated by a spiral cord slightly more prominent than the others ; no 
anterior keel apart from this. Whole surface bears slightly undulating, 
narrow, flattish spiral cords, interstices much wider on shoulder and base 
but narrower on keel ; rarely one interstitial riblet on base. Extremely 
dense and fine axial threads (not visible except under good lens) rmi over 
whole surface, producing slightly roughened effect. A|>erture broken, but 
evidently liratc-dentatc within, inner li]) spread thinly over columella, 
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bearing tllstinct ])arietal plait, but only very indistinct traces of tubercles 
below. 

Heifdit, 17 min. ; diameter, 10 mm. 

llolntype (unique), from Kakanui Beach (tuffs below the limestone), 
in author’s collection. 

This belongs to a group of gibbous, carinate species, typified in the 
Australian Tertiartes by such forms as A, radiale (Tate), A. gibbum (Tate), 
and A. textile (Tate). [t is closest to A, cyphum (Tate), the two being 
very nearly related. The new shell seems to differ only in its blunter, 
h‘8s vertically compressed nodules and slightly different spirals. In the 
absence of authentic specimens of the Australian 8t>ecieM for comparison, 
the author prefers to consid<»r it and the New' Zealand shell as nearly related 
rather than identical. 

Cymatium revolutum n. sp. (Plate 51, figs. 2rt, 25.) 

Shell rather suiall. ovate ; spire very little distorted by varices, wliich 
occur at intervals of less than three-quart(‘rs of a whorl. Whorls regularly 
rounded, no ])rominent carinae or nodules. Apex, canal, and outer lij) 
missing in all sjiecimens About 14 narrowly convex spiral cords on body- 
whorl, 5 or 6 on ])enultimate, interstices 2-3 times their width, with 1-4 
very fine interstitial riblets ; leas prominent vertical axial ribs (12-15 
between varices) cancellate the spirals, raised at intersections into small 
sharp tubercles. Extremely fine and closi‘ secondary axial sculpture reticu- 
lates interstitial spiral riblets. Varices not very much wider or more pro- 
minent than axial ribs, but less tnben‘ulosi», and slant in different direction. 

Height (estimated), 16 mm ; diameter, 9 mm. (type juvenile). 

The largest paratype, oi which only three anterior whorls remain, is 
17 mm. diameter and would reach over 30 mm. in height. 

Types (tw'o) and paratypes (two), from Kakanui Beach (tuffs below' the 
limestone), in author’s collection. 

The spmes show's soim' analogy with V. gemmulatum (Tate) from Muddy 
(‘reek, from which it differs in its less turriculati* spire, secondary scul])ture, 
and relatively fewer varices. Another close ally seems to be Ficus transennus 
Sut. This is not n Ficus, but very probably a Cymatium^ of the “ remlutum 
group ; if so, it differs from that species in much lower spire and stronger 
axials in comparison with the spirals. It is also from a higher horizon, for 
it may be noted that the “ Tutlto marshalli fauna ’’ of the Kakanui tuffs is 
identical with that from the true Waiarekan tuffs a significairt fact, which 
will lx‘ discussed on another occasion. 

Cymatium marwicki n. sp. (Plate 51, figs, la, 16.) 

Shell rather small, fusiform, very little distorted by varices, which occur 
at intervals of almost three-quarters of a whorl ; 3J post-embryonic whorls, 
regularly rounded, the 3 peripheral carinae only slightiv interrujiting their 
convex outlines. Protoconch ap]>arently large, initial whorls missing, final 
volution with 4 faint ridge**, tin* upper and lower much mon* prominent, a 
distinct break (but no varix) marks it off from true sculpture. This consists 
on early whorls of 6 low, subequidistant, sjiiral keels, the lowest close to, 
the uiqwrmost margining the suture. On later whorls the three upper cords 
always rc*main much weaker than the others, of which peripheral one becomes 
strongest, those below on body-whorl gradually falling away in strength. 
Six cords below jieripheral one present on body- whorl down to end of outer- 
lip varix. below' this are about 10 more on neck of canal, stronger and 
weaker alternating. Interstices between the three main cords occupied 



FiSLAY.—New Shells from New Zealand Tertiary Beds, 


457 


by 6 subequal spiral threads with narrow siwices between, but between lower 
curds of b^y- whorl central thread is more prominent, with one or two others 
between it and the strong cords ; these secondary spirals are often minutely 
catenate. Axial sculpture represented on early whorls by 9 flexuous ribs 
between varices ; they are considerably narrower than their interstices, 
and points of intersection with spiral cords are raised into nodules. On 
later whorls axials become irregular, and break up or become obsolete on 
reaching main spiral cord. Nodules, however, become stronger, so that 
all the spiral cords on body-whorl (but more especially the three peripheral 
ones) are strongly bossed with bluntly-conical warts. There are more of 
these on the second peripheral cord than on the main one, and still more 
on third and those below. Traces of axial ribbing remain even near canal. 
Secondary H[)iral threads not nodulous but finely reticulated by secondary 
axial threafls subequal to spirals and with linear interstices. Whole of 
scul])ture except nodules extends over varices, which form regular, fairly 
high, convex ridges, running almost parallel to axials. Outer lip with sharp 
raised edge inside varix, strongly dentate by 9 teeth within. Columella 
straight, with 5 plaits on lower |imrt and a few rugosities above these. 
Parietal wall shows basal Hcul])ture plainly, and bears strong plait near 
outer lip. (^anal about half length of aperture, bent to left and .slightly 
backwards Spire a little less in height than a])erturo with canal. Sutures 
not strong, almost straight. 

Height, 25mrn ; diameter, 13 mm. ; height of aperture with canal, 
15 mm. 

Type (unique), from McCullough’s Bridge, Waihao (Waiarekan) in 
I'ollection of New Zealand Geological Suivcy, kindly lent for examination 
and description through Mr. Marwick. 

Closely related to the preceding sjx'cies, diffi^ring in its varices (which 
are not so flattened, nion^ prominent, slightly wider apart, and without 
antecurrent lip at suture) and in degree of sculpture, axials being less nume- 
r«»us, the nodules a little blunter but much stronger, and peripheral ribs 
much more prominent than the others. Secondary sculpture, too, is a little 
different, l>oth axials and sjiirals being much wider than their interstices 
in the Waihao shell, but much narrower in C. }evoJtitinn, The next species 
IS another ally. 

Cymatium kaiparaense n. sp. (Plate 48, fig. 8.) 

This is so evidently descended from the previous s]H>cies ami so like it 
in most respects that a full de.scription is unnecessary, the general style of 
shell and sculpture being the same in both. It differs in having carinate, not 
convex, whorls, even at an early stage, due to stronger })eripheral and weaker 
shoulder spirals. In this it is intermediate between C, tnarwwh and the 
species next described. Secondary sculpture more like that of C. revoliUum, 
axial and spiral threads being much narrower than their interstices. The 
most striking difference, however, is that varices are only a little over half a 
whorl apart instead of three-quarters whorl- i.e., on successive whorls the 
varices are nearly in line, while in C. marwxcki and the next species varices 
occur nearly in line only on alternate whorls. Although there are the same 
number of nodules in both species, they do not appear any closer on 
0. kaiparaense, but rather the reverse, due to the fact that they are less 
elongated and more prickly and are not appreciably more numerous on 
spir^ below periphery. 

Satisfactory dimensions cannot be given, on account of the fractured 
state of the type. 
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Typ*’ (uni(ju«*)» from Pakauniiif^i Point, Kai])ara Harbour (Ototaran 
or HutrbiiiBonian), in uulhor’h collection. The peculiarly close varieen 
make the species soim^wliat resemble an Aryobiwrinum, but it is so (‘vidently 
congeneric with the species described immediately beiore and after it that 
it is best referable to Cymatnnn. 

Cymatium sculpturatum n. sp. (Plate 48, fig. 7.) 

Shell of moderate* size, turriculate, with several keels and irregular warty 
tubercles. Protoconch of 3 globose wliorls. Four w^horls folio de.sc(*nding 
rather rapi*lly, so that spire is considerably elevatc*d (about times aix*r- 
ture without canal). Whorls quadrately convex, medially keeled, shoulder 
sloping at about 45®, thence descending vertically to lower suture, between 
which and p<*ripheral keel is another strong keel. Jielow these two main 
keels there is, on body- whorl, a third keel, and below this about 4 strong 
spiral (*ords, all more or less prominently nodulose, the shell appearing to 
bear rather irregularly-dis|)eraed and bluntly-pointed knobs. This irregular 
appearance is due to two factors the increase in size, of tubercles on peri- 
pheral keel as a varix is ap])roached, and simultaneous decrease in size of 
tubercles on all other ribs, and to the j^rogressive increase in number of 
tubercles on low’er keels. On body- whorl of tyf)e, between the last varices, 
there ar(* 7 nodules on [wripheral keel (6 on some of the paratyp(*s), then 
in siiceession 0, 11, and 13 on keels below' it ; inerease most rapid near 
aperture. Irregularly -rounded undulating axial ribs extend from suture 
towards peripheral nodules, but they are not contiguous with thtun, and slant 
in various directions. These ribs nmder nodulose two weaker sjunils inter- 
calate<l at even distances bet ween peripheral keel and suture above. Besides 
this characteristic primary sculpture of tubenmlate keels there is an even 
more characteristic secondary sculpture. Interstices betw(*en the keels 
contain about 6 flattish and not prominent spiral ribleta, distinctly and 
beautifully catenate, aiwl alternately stronger an<l weaker, interstices linear. 
(Vossing the8<* in turn are numerous hair-like axlals varying considerabl}' 
in direction. This secondary sculpture becomes distorted and largely 
e.rased on no<lulea. Outer lip and mo.st of canal missing on all specimens. 
Varices at a little less than three-quarters of a whorl, E[>itoniforni, convex, 
rather liigh and compressed, crossed by all the sjnral and axial scul))ture, 
hut without notlules. (Ndumella vertical, with two or three Marginelliforni 
plaits; a few close, strong, elevated plaits on parietal wall. Outer lij) 
exidently strongly lirate-tuberculate inside. 

Height (without canal), 25 mm, ; diameter, 17 mm. ; height of aperture, 
1 1 mm. (holotyj)c). Height (without canal), 37 mm. (?) ; diameter, 19 mm. ; 
height of aperture, 16 mm. (?) (largest paratyjx*). 

Holotypc* and seven paratyfxjs, from Kakanui Beach (tuflfs below the 
limestone), in author’s collection. 

'J’lie last four species ajid C. Irahsennum (Sut.) form a rather com- 
pact group, distinguished by regular growth, prominent and prickly (or 
tubercular) spiral sculpture of two stronger peripheral ribs and two weaker 
ones above them on shoulder with regularly diminishing spirals on base, and 
reticulate 8ex*ondary sculpture, the spiral }iart of which is often catenate. 
The last species represents the extreme development of the warty prickles, 
and these give it a superficial resemblance to Amlrolriton waorium, from 
which, however, it differs markedly in all details. The Australian repre- 
sentative of this |]^oup and of this species, and C. kaiparctense especially, 
.seems to be C. intercostale (Tate). It has the same regular, staged, and 
prickly aspect as C\ sru^^turatmn, and it may be noted that Tate 
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comments on the short distance the varices are apart, as has already been 
done here in the case of C. kaiparaense, Tate also notes the “ obliqmdy 
costated posterior slope '' : this is also a striking feature in the two species 
last de8mb<*d. 

C, revolutum and C, trnnseanuai bear a resemblance to PlesiotrUon 
denmnti Tate, the type of the genus Semitriton Cossmann, but as none of 
the specimens show the characteristic columellar plaits of that sfiecies they 
are not here referred to that genus. 

Cymatium octoserratum n. sp. (Plate 48, figs, da, 66.) 

Shell very small, fusiform, whorls slightly askew but growth otherwise 
regular, canal short. Protoconch as in Austrotriton moor i urn, of about 
4 regidarly-convex whorls, conical and symmetrical, with 5 faint equi- 
distant keels indicated at extremity, the true sculpture beginning abruptly 
and with a varix. Four a<lult whorls, lightly carinate below middle, but 
hardly interrupting the straight spire-outlines. Spire higher than aperture 
with canal. Spire- whorls with regular spiral cords, 5 on shoulder, 4 stronger 
ones below, strongest being on keel. On body-whorl every third cord 
below keel is much stronger, but after fourth strong cord (including 
peripheral one) spirals alternately strong and weak extend over canal. 
.\11 spirals finely granular, the granules being distant, blunt, and rounded. 
Eight axial ribs between every pair of varices, thin on shoulder, rapidly 
sw(»lling out# to greatest prominence on keel, where they form small but fairly 
sharp tubercles, strong between first and second main cords, almost at 
once dying away below this, but their continuation marked by sharp prickles 
that serrate all main cords. Extremely dense and fine hair-like axial threads 
form the only secondary sculpture. Varices at about three-fifths of a whorl, 
not high, inconspicuous in front, deeply incised and rather abrupt behind, 
cro.ssed by all sculfiture except •nodules, parallel to axial ribs. A])erture 
.subrhomboidal, small, proUuce<l into a very short canal (about one-third 
of aperture in length) turned strongly to left and backwards. Outer lip 
with sharp edge past varix, thickened and with 5 .strong teeth within, 
rolumella lightly concave, with 2 denticles anteriorly. Inner lij) spread- 
ing out to thin sharp edge ])aat columella and on parietal wall, with narrow 
plait some distance from out(*r li]). A tiny triangular umbilical chink 
between strong fascicle ami inner lip. 

Height, I3imn. ; diameter. 7 mm. ; height of aperture with canal, 
6 mm. (type). 

Type and eight others, from Target Oully, in author's collection. Also 
from Ardgowan and Awamoa (beach-boulders). 

This species is separable from juveniles of A, maorium, occurring at 
the same locality, by its much shorter canal, higher spire, leas gibbous 
growth, and much finer axial sculpture. It does not seem closely related 
to any other New Zealand species, but aoeins to be without doubt a member 
of the Australian “ quoyi ” group, being apparently closest to that species 
itself and C. oligostinm (Tate). One of the paratypea has 10 intervariceal 
costae, and this brings it still closer to the Australian shells. 

Cymatium n. sp. 

In the writer’s collection is a fragment of a large new species from 
Clifden, Southland (band 8a — Awamoan ?). It seems to be related to 
C, spengleri (Chemnitz) and also to C. scuJpturatum n. sp., but since the 
surface of the shell is everywhere abraded, so that the details of sculpture 
arc obscured, it is best left undescribed. 
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Cymatium decagonium n. sp, (Plate 48, lig. 4.) 

Shell Hiiiall, of somewhat squat a])pearance, with prominent spiral 
cords and distant axial ribs. Apex worn. Spire subequal in height to 
aperture with canal. About 3 post-embryonic whorls, obtusely angled 
subrnedially, each with 2 strong spiral cords on lower half and 2 much weaker 
ones on wide and sloping infrasutural space. Interstices much wider than 
cords, bearing 1-3 very fine and distant spiral threads. On body- whorl 
thi.s sculpture is continued to canal, there being 3 main peripheral cords 
(the lowest emerging from suture) and 4 slightly weaker ones down to end 
of outer-lip varix, all equidistant, and below them further cords, alternately 
fairly strong and weak. Seven intervariceal axial ribs on the average, 
but only 6 on body- whorl (almost obsolete below third carina) and 9 on 
antepenultimate whorl. Ribs almost straight, a little sharp and very thin, 
interstices being many times their width and bearing rather prominent 
growth-striae ; secondary axial sculpture only faintly indicated. Axial 
ribs bear at points of intersection with the 3 main cords regular and sharp 
but hardly tubercular serrations, so that an apical view of the shell shows 
the logarithmic spiral of the whorls neatly divided into about 10 angles 
])er ivhorl ; otherwise spirals and axials have a smooth appearance. Varices 
at a little loss than three-quarters of a whorl, almost parallel to axial ribs, 
rather high, narrowly convex, and excavated behind between cords. Outer 
lip with sharp raised edge past varix, thickened and with 7 strong and 
subequidistant teeth within, ('olumella lightly concave, with 4 small plaits 
anteriorly. Tubercle on parietal wall very weak, but basal sculpture plainly 
shown. Canal very short (but seems to be broken ami worn), turned 
slightly to left and backward i. 

Height, 21mm.; diameter, 13 mm.; height of aperture with canal, 
12 mm. 

Type (unique), from Waihao Downs, in Mr. K. 8. Allan's collection. 

This puzzling form does not compare well with any other New Zealand 
fossil species. It does not seem to be an Amtrotrilo)) ; the 2 strong keels 
on spire- whorls are not shown by A, maorium or other New Zealand species 
of this genus, but are more reminiscent of tlie C. ^ndplyralnm group. From 
these, however, it is at once sundered by the absence of ])rickly knobs, the 
appearance of the serrations being distinctive. In many respects it resembles 
the Recent T. exanUum (Reeve), axial and spiral ribs being nearly the 
same in number, appearance, and arrangement, except that main cord, 
and therefore peripheral keel, on C, exaratum is considerably higher up, 
so that the spire is much more staged. There is the same number of internal 
teeth on outer lip, and plaits on columella, and the same very weak parietal 
]»lait. Whether this resemblance is superficial or ancestral cannot be 
determined without study of intermediate forms. Neither C. exaratum nor 
any allied form has yet been found fossil in New Zealand. 

Charonia clifdenensis n. sp. (Plate 48, figs. 9a, 9&, 9e.) 

Shell small for the genus, fusiform, of rather distorted growth, thick 
and solid. Protoeonch of 3 very convex, smooth whorls, the apical ones 
rather depressed so that shape is not so regular and conic as in Austrotriton 
maorinw, &c. ; separated from adult sculpture by slight varix. Adult 
whorls 7, the earlier ones faintly shouldered at lower third by a row of 
vertically-elongated nodules, 5 or 6 between varices; on lower whorls 
3 or 4 nodules past each varix become very strong and sometimes make 
penultimate whorl biangulate just above suture, but the other nodules 
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almost disappear so that anterior half of intervariceal areas is lightly convex 
and smooth except for spiral sculpture. This forms regular, distant, fine 
and granulate cords over the whole surface, a stronger cord being generally 
followed by 1-3 weaker threadlets; the number of mam cords is difficult 
to estunate, but there are about 10 on shoulder and below periphery on 
body-whorl, and 5 or 6 stronger, thicker, and closer ones on neck of canal ; 
spirals are more crowded on upper half of whorl, and are faintly studded with 
minute blunt and low tubercles, much more than their own width apart. 
Secondary sculpture characteristic, most prominent near periph^*ry, sur- 
face being elaborately cut up by wire-netiing-like grooves into a shagreened 
aspect like a reptilian skin. Apart from more or less distinct growth-lines, 
greater part of whorl has no axial sculpture, nodules being confined to 
periphery. Varices not quite in line on alternate whorls, lower ones being 
somewhat behind upper ; they are thick, low, and wide, pressed close to 
whorl, very gently sloping behind, descending more steeply in front to 
curved, sharp edge, hardly separated from level of whorl. Where surface 
of shell is best preserved the combined forms of sculpture give it a satin- 
like texture and gloss ; outer and especially inner lip highly polished. Spire 
considerably higher than aperture with canal. Suture impressed, very 
uneven. Aperture relatively rather small, with very thick walls, slightly 
oblique, ovate, channelled above, produced below into short narrow, but 
strong recurved canal. Outer lip expanded, especially below, 7 or 8 heavy 
denticles within, lowest two adjacent ; columella much excavated, with 
about 7 thick ridges extending over most of its length in juvenile shells, 
but with 4 or 5 thick, low, and close elongate tubercles at base in adults. 
Inner lip extending some distance past columella with definite boundary, 
but forming no false umbilicus ; very heavy parietal tubercle at junction 
with outer lip, but otherwise no plaits or wrinkles. 

Height, 54 mm. ; diameter, 25 mm. ; height of aperture with canal, 
26 mm. (type). Corresponding dimensions of a paratyiJc, 53 mm., 23 mm., 
23 mm. 

Type, and one adult and two juvemle paratypes, from Clifdeii, {South- 
land (band 6a -Ototaran ?), in author’s collection. 

Closely related to C. neozelanica (M. & M.) from Target Gully, but easily 
distingui^ed by its more slender shape (diameter less than Imlf height 
instead of more), relatively much smaller aperture, and, judging from the 
figure, finer spirals and granules. Except for these points the cliagnosis of 
A, neozelanica given by Marshall and Murdoch exactly fits A, clifdenesis^ 
so that the Target Gully shell is evidently a descendant of the new species. 
That these shells belong to Charonia and not to Ausfrotriton is shown best 
by their low and wide adpressed varices and characteristic columellar plica- 
tion when juvenile, the numerous horizontal plaits over almost all the 
columella being well shown by juveniles of C. lampas (L.). Distorted 
growth and granulation of the spirals an* characters not restricted to 
Aiutrotriionf and, though it is almost impossible to draw the line of separa- 
tion between various genera of this difiioult family, the two shells here tn*ated 
are far more in accord with Charonia than with Gymatium (s. str.) or Attslro- 
iriUm. C, ovoidea (Tate), the Australian Tertiary member of this genus, 
has little resemblance to the New Zealand species. 

Two other fossil species of CymaHum have been described from New 
Zealand, and, to complete this account of the family, notes on these and on 
some R^nt species are appended, and, finally, a key to all our species is 
given. 
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Cymatium suteri M. & M. 

The author is of opinion that this species is a Xynvene^ and so should 
not b(‘ included in the Cymatiidac. 

Cymatium pahiense M. k M. 

This is a peculiar species, and, as noteil by the authors, is unsatis- 
factorily placed in Cymatium, If it btdongs to tliis family at all, the 
strong ])osterior notch would seem to bring it nearer to the Bursidae, but 
the general a])pearan<*e of th<‘ sliell is somewhat like that of a (^assid. At 
[)r(*s(‘nt its position must be reganled as quite unciTtain. 

Charonia lampas (L.)* 

Septa tuhicundn Perry : Sutor, A*.Z. l/o?/., p. 30H. 

Charonia lampas var. euclia Hedley. 

(\ noth fan var. pucha Hiol, l{e*<, “ Ktuhauiur," vul. 2, p. Uri. 

Iredale yTraua. N,Z. Inst,, vol. 17 p. 158, 1915) has unitful the species 
mbicunda, nodifera, and sauhae, and uives the oldest name as C, lampas (L.). 
The author has obtained (by trawling outside Otago H«‘ads in 22 fathoms) 
one line adult .shell that agrees almost exactly with Hedley ’s figure and 
description of the var. eueba. All the Australian specimems were driMlged 
in very much deeper w«iter. 

Argobuccinum tumidum (Ukr.). 

A, nrijm ((Imol.) : Suler, Man, y,Z, MoU,^ p. 309. (See Hedley, Prop, Linn, 
Sts', .V.N.ir,, vol. as. p 297, 1913.) 

Mayena australasia (Perry). 

Airiohitniinm australasia Siiter, Man, S,Z, Moll,, p. 310. 

Jredale (Proc, Mai. Soc,, vol, 12, p. 324, 1917) has proposed the generic 
name Mayena for this species and yemmifera (Euthynie). In the same place, 
however. In* noted that Bartsch had classed, the South African species in 
Euyyrina Dali. Hedley (Proc. Roy. Soc, N.S,W., vol. 51, p. 66) has reduced 
Mayena to a synonym of Etigyrina ; but May (Check-list of the MoUusra of 
Tasmania, pp. 64 65, 1921) has employed both genera, retaining Mayena for 
aastralasia, a course which is adopted here. Sutor (Alph, List N,Z, Tert, 
Moll, 1918) records only this 8j)(‘cies and C, spengleri of our Recent species 
iis fossil in the New Zealand Tertiary. 

Priene retiolum Hedley (Biol, Res, “ Endeavour,'' vol. 2, p. 73, 1914). 

This rare di*ep-water sjK*eie8 should bo admitted to the New Zealand 
R<*eeiit fauna, one broken specimen having been found by the author at 
Taicri Beach, South Island, washed up on the rocks. It presents an 
a})pearanee so dissimilar to Argobuccinum tumidum (Dkr.), the genotype of 
Argobuccinum, that Priene is here given generic rank. 

Cymatium parthenopeum (von Salis). 

Septa costaUi (Born) : Suter, Man, N,Z, Moll,, p. 30.5. 

Iredale (Trans, N,Z, Inst., vol. 47, p. 459, 1915) has advised use of the 
above name for this shell, and has ])IaC(sl it under Cymatium in the sub- 
genus Monoplex, -eferring C. exaratum (Reeve) and C. spengleri (Perry) 
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to the subgenus Cabestana, There does not, however, seem to be any 
similarity between the two latter shells, but C, exaratum, apart from its 
much smaller size, seems quite close in all details to C. parihempeum^ and 
is here grouped with it. (\ spenyleri does not closely re.semble other New 
Zealand species. No sectional names are used in this resame, of the family ; 
of the six genera admitted, Oymalium and Austrotriton both need siib> 
division, but it is so difficult to place many Tritons in even a suitable 
genus, and the relationships of some of the New Zealand species ar»* ho 
obscure, that no sectional division has here been attempted. One cannot 
help recalling Kesteven’s argument {Proc. Linn, Soc, N,S,W., vol. 27. 
pp. 443-83, 1902) that no satisfactory grouping of the Tritons can 
be made. In the key appended, the species AustrotrUon maoriuni var. 
insignitum and Cymaiium decagonium are out of place, but the others are 
grouped, acconJiTig to their relationships into ten more or less distinct 
groups. 

Key to the New Zralakd Cymathdae. 


SheU with 3 mrices in 2 whorU, 


(A.) Shell uf distorted growth, due to flattening before a varix and 
gibbous inflation after it (often inconspicuous in 
juveniles). 

(a.) Shell usually ' rather squat; keel sharp or blunt, 
tending to prominence with age ; of very distorted 
and gibbous appearance when adult ; varices 
narrow, high, and prominent, even on early whorls, 
steeply descending on either side; canal usuall> 
long 

(6.) Shell more slender and tapering; keel tending to 
disappear with age ; of less distorted, more graceful 
appearance; varices broad, low, and often incon- 
spicuous on early whorls, of much gentler incline on 
either side, especially behind ; canal short 
(B.) Shell of almost regular growth, the sculpture being hardly 
interrupted by the varices, which are like those of 
Ansiratriian . . 


(C.) 


Shell solid ^ vnrires in 2 whorls, 

((/.) Shape fusiform ; whorls shouldoreil, with a strongly 
nodose carina , varices elevated 
(^.) Shape oval; whorls convex, spirally subnodulosely 
striated; varices flattened 


AuSTROTRITolf { ft ), 

ChaRONIA (h), 
CJym\ticm (c). 

May ENA ((/). 
Aruobuccinum (p). 


SheU with irregwlar mriecs^ 2, 7, or none to ft whorl, 

(0.) Shell thin, ovately fusiform; whorls convex, surface neatly 
reticulat^ by thin and suboqual spirals and axials ; 
varices convex but low .. .. .. ?RiKNK(f). 


(a.) (Group 1.) Periphery of body-whorl angled. 

(i.) No other keels below this; 5 intervariceal 
nodules 

(ii.) Throe weaker keels below this ; 0 intervariceal 
nodules 

(Group 2.) Periphery of body- whorl subquadrate. 

(i.) Shdl slender ; spire much higher than aperture 
and canal 

(ii.) Shell squat; spire subequal to aperture and 
canal. 

1. Aperture almost smooth within; 3 

nodules between last two varices 

2. Aperture strongly denticulate on colu 

mella and inner lip; 5 nodules be- 
tween last two varices 


A, eypho%(h*f, 

A, insignitum, 

A, (?) minimum, 

A, parkinsonianvm. 
A, maorium. 
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(6.) ((iroup 3.) 

(i.) Adult cdioll very lai^e, with whole of oolumella 
and inner lip covered with strong irregular 
plaite and wrinkles, except for a short dis- 
tance near outer lip, which is thin and with- 
out prominent tooth , early whorls with 
4 strong and equidistant tuberculate cords . . C. tritanif. 

(ii.) Adult shell very la^e, with the long and 
narrow parietal plait separated by a smooth 
space from the columcJlar plait^ and dis- 
tant from the outer lip, which is thick, with 
an internal groove behind it ; early w'horls 
with two rows of nodulee on the lower half. 

1. . . . . . . . , O. lampaa. 

2. Shell larger, more slender, and with 

smaller, closer, and more prominent 

nodules . . var. eudia, 

(iii.) Adult shell smaU, with the thick parietal 
tubercle separate by a considerable smooth 
area from the oolitiiiellar plaits and joined 
to the outer lip, which is thickened, without 
an internal groove, early whorls with one 
rf)w of nodules above the suture. 

1. Aperture large, width more than half the 

height . . . . C. neozelanica, 

2. AjMSTtiu^ smaller, width less than half 

the height . . C. difdenensis, 

(r.) (Group 4.) Shell very small (under 15 mm.). with a 
peripheral keel and 3 more below it; 

8-10 short and prickly axial ribs between 
varices C\ octoserrai/um, 

(Group 5.) Shell with only 2 varices ; the upper whorls 
disc-like (owing to the Hat shoulder) and 
with 2 strong keels ; body- whorl with « 
strong cords. 

(i.) Shell small ; 4 strong axial ribs between varices C, esearafttm. 

(ii.) Shell large ; no distinct axial rilis, but about 10 

swellings on keels between varices . . C, jMvrthmopeufn, 

(Group 6.) Shell large ; sculpture crossed by prominent 
axial corAlets ; aperture large and ex- 
panded ; outer Up frilled and with a wide 
sunken, internal groove,’ crossed by 
strong, paired ribs . . C. AptngUri. 

^Group 7.) Shell small; spire-whorls with 2 stronger 
ribs below, 2 weaker ones above. 

(i.) Whorls convex. 

1. Surface reticulated by thin and sub- 

equal spirals and axials. 

(i.) Spire low, axials and spirals sub- 

equal , , C. transennum, 

(ii.) Spiro higher, axials weaker than 

Bpiials . . C7. rtvdhUutn. 

2. Main spirals with about 9 strong, prickly 

tubercles between varioes . . C. marwicki. 

(il.) Whorls angled. 

1. Varices almost in line on successive 

whorls ; main cords and tubercles not 

very strong . . C. kaiparaense. 

2. Varices in line on alternate whorls; 

main curds and tubercles very strong ; 

sculpture warty . . . . G. scvlpturatunu 

3. Varices nowhere in line; main cords 

strong, but without prickles ; distant 
narrow axial ribs . . . . G. d€eagonium, 

id,) . . .. M, audralasia, 

(e.) A. tumidum. 

( f.) . - . . P. reUolum, 

(Inc, aedis) , • .. .. .. C, pahienae. 



'iiANs. \/ Inst, \ni. ‘)’5. Pfate 4S, 



Ki(.s Irt, 1ft Au^frotnton imorium n sp, Holotvpe, Taiuel 

Kum 2ri, 2ft, 2r — Umttotnton maauum n. sp. Paiat>|)Ch — (ff)TaiKrt ; (ft) Otiako, 

(« ) ( lifden : juvenilf*. 

Pi( s. 3</, V> — AuHrointon tnaorium n. ««p. Paratjpe*^, riifilcn : adult. 

Fiii 4. -Cyniatium dfcagonium, Holotypc 
Fi(.. 5 — 4uy/)otrdoM (?) unnunnm (HiiU ) Holot^pp 
Fk.m. (Wr, bft . — (*ymatiUM ncto^erratum n ap Uolotype 
Fm v-ulpturatumn. 'iy. Holotypp. 

Fi(. 8 — ('ymatinm Lnt/intaenie ii. np Holot^pp 

Fi< s Ofi, IV. Charon la chfdpmnsi^ n. sp. (a) Holot\|>e; (ft) and (« ) paialvposj 
adult and juvenile 

Fius. 10a, Idft. — Conu8 ti ian(jidari9 n, HY*» Holol>pe. 

Pac0 p, 4e4,] 






Trans \A \\^t \ or 'il Pl4TE 4M 



Iks 1 / 16 1< ^ntitn ronHoitiM u sp (a) H )lot\pi» Pnkcun , (6) parat\i)0 Pukwiii 
( )parnt>pc PiHc Buttn 

Fk s 2 / 1 , 26, 2/ 2d \iitna notticemca n sp (/i) Hn1ot\pe, A\iamoa, (6), (c), and (d) 
paitttvpps Pukoun 

J<K s I/r, 16, 3f, *k / — Polmues j)'*e,udontrpnH n sp («) Holoty|ie . (6), (c), and (d) 
pnratypes 

Flos 4^/, 46 — 7nffonoHtomavHJikaiaevst%n sp Holnt>pe 
1 If "i — TnqovMktma chn$ttei ii ap Holotvpt 
Pus (Vi, 66 lyphi^ frttttrfiscoe n sp Holot\po 
Fit 7 — T yriu zehndint i\ sp Holot^pe 






Fn.s. In, lb, U.—Chione n. sp Holotyjie. 

Fk.s, 2a, 26. — Connnntra tnronbpn ua (Hutt.). Toi>otypc. 

Fu*b. 3 m, 36. — Connmitra othomam n. Rp. Holotype. 

Fins. 4/1, 4b,^Mitra {Cnncilla) armartra Sut. Otiake «pecimcn. 
FiuH. 5a, 56. — Milra datior n. »p. Holotype. 

Fior. 6/1, 66. — Urotnitra etrt^nomtn n. sp. Holotype. 

Fios. 7a, 76, 7r.~ Barytdlina anaittahxhnta n. ap. Type^. 

Fiob. 8a, 86. -^SoltjrurUiS henmmi n. sp. Holotype. 

Fft». ft.— eixtluiui n. »p. Holotvpe. 

Flo. 10. — SolecuTtii9 chaUonensia n. up. Holotype. 




Fins, hi, ]h. ^Cyninttuin mar ivicici n. •ip, Holotype. 

I’^iis. 2a y 2b, (*ffmatium revolutum n. np. Holotype. 

Fkis. lia, 36. — Au^trnirdnn cyphoides w . np. Holotype. 

Fio. •!. AuMtoinUm niaanum n. sp. Paratype, Target (Tiilly. 

Fin. 5. — Austrolrihii maorium var. inaiqmtam n. \ar. Holotjpo. 

Fiort. Off, 06. Oe. — Macoma robini n. ap. («) Holotype; (6) and (r) para t> pen. 

Flos. 7ff, 76, 7c. — Autjcorenthiam pyramidah n. sp. (ff) Holotype; (6) and (r) pHrat>)>es. 
Fins. 8ff, 86, 8c, 8</. — Ataxorerlthium nodicinqulntum n. sp. \n) Holotype ; (6), (r)| and 
(d) paratypea. 

Fins. Off, 06. — AUixocerithium HuUri Petane apeeiniens. 

Flos. lOfi, 106, lOr . — UromUra elrefnoides n. sp. Paratypes. 

Figs. Ug, 116, lie.- xlft^rff eusiilraia n. ap. (ff) Holotype; (6) and (c) paratype. 
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Of the above twenty-four New Zealand incinbera of this family, ten 
are Kecent species, and all these occur also in Australia. Of them only 
two are recoided as fossil in New Zealand, and these only from tho upper- 
most Pliocene ; one of them (Mayena australasia) apparently does not 
occur fossil in Australia, but the other {Cyfnatium spenyUri) is recorded 
from the later Pliocene (Limestone Creek, Glenolg River). Of the remain- 
ing fourteen species and varieties, only two (Cymatium sculplnratum and 
AiistrotriUm cyphoides) appear to have really close allies in Australian early 
Tertiary beds, though four others (.4. maorium, A. minimum, 0. remlu4um, 
and C, octoeerratum) seem to have more or less distant relatives. It seems 
apparent that, though the general facies of the New Zealand species 
resembles that of the Australian fossils, specific differences are considerable, 
and this suggests that the two sets of forms must have been early segregatetl 
from a parent stock t^t gave rise to both. The fact that none of our 
Tertiary species occur in Australia is all the more significant since all our 
Recent species occur there. It is not conceivable that the (^ymatiidae 
could cross the present gulf but not one that existed in the Tertiary ; the 
only explanation is that very different conditions were brought about for 
a short time after the close of the Wanganuian, and allowed the passage 
of characteristic Australian forms into our waters. Of whatovor character 
this connection was, it must have been far more pronounced than any that 
occurred during the Tertiary. 

Typhis francescae n. sp. (Plate 49, figs. 6a, 66.) 

Hhell of moderate size, rather thick and stout, of rhomboidal outline. 
Apex worn, 6 adult whorls left. A carinate shoulder a little below middle 
on spire-whorls, on periphery in body-whorl. Five varices per whorl, con- 
tiguous but not in vertical line on sticceasive whorls, forming spirally back- 
wardly-rcvolving sharp ridges from apex to body- whorl. Front side of 
each varix grooved and spinously ridged, a thicker and stronger ridge on 
shoulder, 7 narrow but strong ridges below, down to base of aperture, each 
with 2'^ raised foliations ; below this varices suddenly diminish and 
become smooth ; above shoulder they are also much diminished and bear 
4-6 almost ob^lete sniall ridges. On hinder side varices are smooth exce]>t 
for a little crinkling in centre. At intersection of varix and shoulder is 
occasionally a small, thick spine, but otherwise the varices are not spinose. 
At about third of distance between every two varices, nearer posterior one, 
is a prominent thick and backwardly-projecting hollow tube, considerably 
higher than varices, situated on shoulder but more above than below it. 
Tube and rest of shell quite smooth except for growth-lines. Spire regu- 
larly staged, somewhat shorter than aperture and canal. Suture linear, 
inconspicuous, rising to each varix. Aperture small, oval, defined by a 
strongly-projecting thin and continuous rim, narrower below than above. 
Tubular perforation situa^ far within. Canal completely hidden, flatly 
compressed. Umbilicus slight, fascicle raised and strongly foliar. 

Height, 34 mm.; diameter, 23 mm.; height of last whorl, 21*6 mm. ; 
height of aperture, 10 mm. 

Type (unique), from Clifden, Southland (band 6 a— O totaran ?), in 
author's collection. 

larger than most New Zealand examples of T, maccoyi T.-Woods, and 
relatively a little wider and of stouter build, but differing mostly in 
character of varices, which in Tenison-Woods's species are quite smooth 
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aiitoriorly and bear 8«*voral ri*curved spiues. Not related to any other 
Australian species. The single fine spcK^imen was collecteil for the writer 
by Miss Frances Mihu‘s, after whom it is named. 

Trigonostoma waikaiaensis n. sp. (Plate 49, figs. 4a, 46.) 

Shell moderately large, subsoalar. Thirteen axial ribs on body- whorl, 
rounded, rather low and sloping backwards, not obsolete on upper whorls, 
interstices about twice their width ; they extend over the whole whorl, 
finer and narrower but still strong on base. Axials crossed by rather 
flattened spiral cords arranged in regular order ; stronger and weaker cords 
alternate, and on periphery a still finer riblet is interposed between a strong 
and a weak rib ; on shoulder spirals are irregular, gradually becoming 
finer on approaching suture ; about 15 of the strong ribs on body-whorl 
from shoulder to umbilicus, 5 on x^onultimate whorl. Spire subscalar, a 
little lower than aperture, l^rotoconch lost ; whorls at least 5, diaproj)or- 
tionately increasing, sloping from suture to a rather strong shoulder at 
upper three-quarters, thence almost perpendicular to suture below ; emerg- 
ing from suture on base is a blunt angulation, below which body-whorl 
rapidly contracts. Suture wavy, impressed. Aperture oblong - ovate, 
squarely rounded above and with a slight notch on shoulder-edge ; outer 
li() effuse below, then narrowed in to form with basal lip a short, narrow, 
and notched canal, strongly bent to the right. Columella slightly curved, 
inflected to the right. Inner lip strongly callous, thick anteriorly, but 
thinning and spreading above parietal wall ; interior filled with hartl 
matrix, but extremities of throe oblique plaits can be seen, the upper two 
much stronger. Siphonal fasciole prominent, crenulatcd by axial ribs, 
strongly curved, leaving a decided umbilical chink between it and inner lip. 

Height, 32 null. ; diameter, 20*5 mm. ; height of aperture, 18 mm. 

The holotypo and two other fragmentary shells, from Waikaia, in 
autlnu’s collection. 

The inflection of columella and aperture to right indicates a membcT 
of Trigonobtominae, and for the present the species may be left in the 
typical genus, though the umbilicus is much smaller than usual in Triqono- 
stoma 8. str., and the two upper plaits are the stronger, though a thinl 
is distinctly present. Possibly the section Venlnlia would be a better 
location. The subfamily I’rigonostoniinao has not previously been recorded 
from New Zealand. The Australian shell most like this species is Meriai 
ivannoneHSis (Tate), which differs generically in having columella bent to 
left, and otherwise in its regularly rounded outline below shoulder, th<‘ 
fewer, narrower, higher, and more curved axial ribs, slightly different spiral 
sculpture, weaker umbilicus and fasciole, and much lower spire, the ratio 
aperture : spire in the New Zealand shell being 1 -3 and in the Australian 
shell 1*9. 

Trigonostoma christici n. sp. (Plato 49, fig. 5.) 

Similar in essential details to previous species, but larger, more staged, 
and with much more numerous axial ribs. Protoconch of 2 slightly bulbous 
whorls, almost equal in sixe, but mamillato tip very small ; then a brophic 
stage of J whorl with only spiral cords ; then 6 whorls with adult sculpture. 
Eighteen axial ribs per whorl, of similar character to those of last species, 
but narrower; interstices 1 2 times the width of ribs. Spirals rather 
stronger than in T. waikaiaenBis, but otherwise similar in number, character, 
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and arrangemont, except that a small space close to suture is marked only 
hy waved scratches, and there are 5 or 6 spirals on edge of shoulder sepa- 
rated only by linear interstices. Spire markedly scalar, about same height 
as aperture and canal. Keel on whorls is level with suture, so that shoulder 
is quite horizontal. Base and suture as in previous species. Aperture 
imperfect, outer lip being broken away, but from previous rest-marks it 
i.s clear that notch on shoulder-edge was practically absent. Columella 
lightly curved and bent to right, bearing 3 plaits and a few indistinct ridges 
outside these , plaits progressively more sloping, the two upper ones strong, 
but the lowest very weak and almost vertical. Inner lip reflected as thin 
glaze over parietal wall, and as sharp free edge below fascicle, which forms 
a broad, rounded, and but slightly roughened ridge enclosing a chink-like 
but distinct umbilicus. Anterior notch evidently weak, much slighter and 
less reflected than in previous species. 

Height, 40 mm. ; diameter, 22*5 mm. ; height of aperture, 20 mm. 

Ty])e and one much broken larger specimen, from Thatton, near (lore 
(Waiarekaii ?), in author's collection. Namecl after the collector, Mr. E. M. 
('hristie, M.Sc., of (lore High School. 

(losely related to and congeneric with the previous sjjeeies, but differing 
Irom it mainly in the horizontal shouJdtT, much weaker anterior and 
posterior notches, and much finer a.\ial sculjiture. 

Conomitra othoniana n. sp. (Plate 50, fig's. 3ii, 3/a) 

1017. Mitm armonca »Su<. : Marshall, Trann, N,Z, Iiwt.y \ol. 49, p. 491 (not of 
Suter). 

1918. Miira armwica Sut. : Park, N,Z, deot. Surv, Bull, No 2(K p. 102. 

1921. Mdra armoriat Sut. : Suter, N Z Oeol.*Surv. Pal, Bull, No. S, p. 82. 

Shell small, biconic, pointed at both ends, more sharply posteriorly, 
with finely tubi*rculate spiral sculpture, Protoconch small and smooth, 
apex blunt, the two globose turns being very asymmetrically disposed; 
pullus rapidly swells, first volution very prominent and askew, decidedly 
overhanging the lower turn and half-covering it on one side, the other side 
lieiug disproportionately exposed ; second volution normally in place with 
spire-whorls, giving place rather abruptly to their characteristic sculpture. 
Five to seven lowly convex spiral cords on spire- whorls, interstices a little 
narrower, on body-whorl ribs remain of this character for a short Sjiace 
lielow the suture, but pcTiphery bears 4-6 similar but much closer ribs, 
on remaining half of whorl quite* a different sculpture is develojied, there 
l.eing about 11 prominent sharp ribs with wide concave interstices narrower 
near [Xjriphery and canal, \xial sculpture in the form of blunt vertical 
riblets similar in apparanct* to spirals, as strong as or stronger than spiral 
sculpture on earlier whorls; interstices are raised as square granule^ 
producing a cancellate i4//(7oAf.v-Iike apparance. Axial nbs tend to die 
out on body-whorl, their place being taken by sinuous irregularly raised 
growth-lines, but sharp basal ridges continue prickly. Spire about three- 
quarters height of apii^urc. pointed, outlines almost straight (angle about 
45°) ; whorls 7 (including apx), very flatly convex, body-whorl gently 
rounded, rather suddenly contracted to beak ; suture distinct, slightly 
incised. Aprturc oblique, bluntly angled above (suture tends to be more 
incised with ago, thus rounding off aprture ]) 08 teriorlv), truncate below, 
swelled medially, due to strong curve of outer lip, thin and sharp, folumclla 
slightly oblique, twisted below, with 4 thin but strong oblique plaits, 
anterior pair much closer and feebler ; canal short, opn, and lightly notched, 
fasciole rather prominent. Inner lip drawn out to a fine pint below. 
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Height, 14nmi. : diameter, 6 mm. ; height of aperture*. 8 mm. Height, 

1 1 mm. ; diameter, 4 mm. ; height of aperture, 6 mm. 

Type* aiiel many paratype»8, from Target Gully, in author's eoUectioii. 
Not yet found elsewhere. 

Has been wrongly identified by Sute*r as Af. armorica, from which it is 
separable at sight. The diagnosis and figure of M. armorica Sut. (iV.Z. Oeol. 
Surv. Pal. BuU. No. «5, p. 27, pi 12, fig. 4) do not agree with this shell, even 
thougli many important details are omitted in the description. Ae'tual speci- 
mens of M. amorica Sut. from Ofciake (here figured, Plate 50, figs, 4fi, 46) 
show that tliis is a much smoother, more elongate shell, with a distinct 
polish, absent in C. othoniana. (^anal is much longer and altogether different ; 
protoeonch also different, Ijeing larger, blunter, and more globose. An almost 
smooth |>eripheral space is present, as in the new species, but sculpture below 
and above is the same. Moreover, Af. annoricn Sut. is placed in CaficiUa, 
while the new s|y'cies is a Cofiotnitra, 

Suter remarks on the resemblance of Af. armorica Sut. to Af. (CanciUn) 
aUacioulcis Tate, and this is certainly justified, the New Zealand shell 
differing mainly in details of sculpture. An even closer resemblance to an 
Australian fossil is shown by the new shell, which resembles C, othone 
T.-Woods so closely as to r(*nder its separation a matter of doubt. Authentic 
Australian shells have not be(*n seen, but judging from the figures {Tramt. 
Bon, Snr, South AuUralia, vol. 11, pi. 4, fig. 10) the body-whorl of the new 
a})ecies is sooner contracted, aperture more dilated, and spiral sculpture 
not so regular. A more distantly related species is C. deumnii Tate. 

Conomitra inconspicua (Ilutt.), (Plate 50, figs. 2f/, 26.) 

1885. Miira inamspicua Hutton, Travs, N,Z, JnsL^ vol. 17, p. 32H. 

1887. Mitra inconupicua Hutton, P L.S, K,S,W, (2), vol. 1, p, 212. 

IP15. Mitra incamfpirva Hutton: Suter, X,Z. Oral, Surv. Pal, Bull. No. 3. p. 20. 

This common Wailiao sjiecies is very closely related to the Australian 
Cortomitra cotuplavafa (Tate), differing mainly in its longer beak, and therefort* 
relatively lower spire. 

Mitra eusulcata n. sp. (Plate 51, fi|^. 11a, 116, 11c.) 

Shell narrowly biconie, rather thin, protoconch of smooth turns, 
high, regularly coiled, bluntly pointed, and not distinctly marked off from 
bn‘phic stage. First whorl with 8, following whorls with 4, subequal spirals, 
iner(*asiug, through groo\dng of main ribs, to 8 uneijual ribs on penultimate 
whorl ; body-w'horl with about 24 unequal spirals, a few of which are 
grooved meially. The ribs are. low and flattisli, with much narrower 
interstiees ; finer and wider apart near beak. No axial sculpture ; punctures 
in interstices seem also to be absent, but as both shells are slightly worn 
this cannot be determined for certain. Spire acutely conical, lower than 
aprture. outlines straight, very slightly scalar. Whorls al^ut 9, flat, 
regularly increasing, body-whorl Iduntly angled at periphery, thence tapering 
quickly to l)eak. Suture straight, slightly obli(^uc ; whorls worn in its 
neighbourhood so that it seems slightly subcanaliculatc ; it is also uncertain 
whether it is margined. Aperture slightly oblique, long and narrow, slightly 
channelled abo\e, with short open and truncated canal below. Outer lip 
convex, acute, smooth within. Columella subvertioal, slightly twisted 
below, with 3 plaits in young shell, 4 in larger sjiecimen ; plaits rapidly 
decrease in strength anteriorly, the last being very weak, they are truncated 
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by edge of inner lip, which also 8to|)H ^he spiral srulptu/e. Fascicle fairly 
distinct. 

Heights re8i)ectively 16-5 mm., 11 mm. ; diameters, 6 mm., 4 mm. ; 
heights of aprture, 9 mm., 6 mm. 

Tyf)e8 (two shells), from Target Gully, in author’s collection. Not yet 
found elsewhere. 

Has near allies in the Australian M. muUi^alcata Harris,* and especiall} 
M. alokiza T.-Woods. Details of sculpture and at»erture are practically 
identical, except for the apparent absence of ])unctiire8 in the New Zealand 
shell. The Au.stralian shell, however, seems to difler in its smaller protoconch 
(“ two small, narrow, rounded turns ”) and in its dimensions, being much 
more elongate and having a spire higher than a|jertiire. Harris {Cat. IWi. 
Moll. Brit. Mhs.^ pt. 1, p. 120) gives the dimensions of an Australian 
ppecimen as— height, 66mm.; diameter, 16mm.; height ot apertun*, 
2S mm. The new species is also not so markedly angulate on peri})hery. 

Mitra elatior ri. sp. (Plate 50, 6gs. 5a, 56.) 

Shell in form and sculpture so close to the previous S|)ecie8 that it is 
best described by comparison with it. Proloconch narrower and higher 
and apparently has an c»xtra turn. First whorl with 5 spirals, increasing 
later to 6 and then 7 on penultimate whorl ; body-whorl with abinit 20 
unequal spirals. Interstices vary from one-half to one-third of ribs in width 
on ix'riphery, but almost as wide as riljs on base ; riba as in previous specie.s. 
The sheila are not worn, and interstices are finely punctate, due to presence 
of axial thr<‘ads which do not appear on rih.s ; thus it is probable that well- 
pr(*8erved sjieciniens of M. eusulcala would show punctation also. Shell is 
noticeably nanower than in that species and more elongate, shap* iieing 
narrowly fusiform rather then biconic. Whorls are also much more loosely 
coiled, the tightly- wrapped ajqiearance of M. cawlcafa being absent. 
Body-whorl has no blunt angidation, but is very lowly convex and then 
contracted to bi'ak much lower down than in the other species. Th(* pre.se nee 
of the ]x*rfectly straight supra-p(»ripheral area in M. em^nlrata makes the 
spire-area almost a piano surface, hardly interrupted by sutures, but in 
M. elatinr convexity of whorls makes sutures apj)ear distinctly incised, 
although outlines of spire remain straight. Spire is also considerably higher 
than ajierture. Internally, columella iDears 5 plaits instead of 4, the u}q>er- 
most being much the strongest and somewhat removed from the others. 
Very young shells bear 4 narrow but high ])laits (the highest remaining 
farther away) instead of o stout ones. Outer lip quite* different inside, 
being strongly lirate with about 9 very narniw but rather high ridges, many 
times their width ajjart. 

Height, 19 mm. ; diameter, 6 mm. ; height of aperture, 9 mm. 

Type and several paratypes, from C^fden, Southland (band 6c— 
Ototaran?), in author’s collection. 

Uromitra etremoides n. sp. (Plato 60, figs. 6a, 66: Plate 51, tigs. lOa, 
106, 10c.) 

Shell small, elongate-fusiform, with strong discontinuous axial ridges and 
fine close spirals. Protoconch pupifomi, of 3 almost symmetrical smooth 
whorls, bluntly pointed, distinctly marked off from brephic stage. Spiral 
ribs very obscure on earlier whorls, 4 on first, 5 on second, and 6 on the 

• Dennant and Kitson (Her. Oeol. Sure. Vivt, vol. 1, p. 101) reduce this apeeies U> 
a variety of M. alokizn T.-Woods. 
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rest, soinetiineB 7 on penultimate, 16 spirals on body-whorl ; spirals lowly 
i'onvex, interstices varying in width, seldom linear, usually subequal to 
libs, widening near beak. Axial ribs numerous and irregidar in brephic 
stage, but soon following e^ich other regularly, 7-9 per whorl ; generally 
they are in line with those on contiguous whorls, but slope a little backwards, 
vanishing on low<*r half of body-whorl ; interstices usually slightly wider. 
Axial ribs very much stouter and more prominent than spirals, which cross 
tliem without forming nodules. (Irowth-lines rather conspicuous, spire 
Tiarrowly conic, outlines straight, in young shells one and a third times 
taught of aperture, in adult shells more than one alid a half times. Whorls 
10, body- whorl subangulated below priphery, then suddenly contracted 
towards beak. Suture impressed, undulating, submargined by narrow band. 
Aperture narrowly ovate ; high, acutely subangled above, produced below 
into a short oblique canal ’with straightened base. Outer Up convex, thin 
and sharp, (^olumella straight, vertical, with 3 oblique, strong plaits, 
iiecreasing in size anteriorly. 

Height, H mm. ; diameter, 4 mm. ; height of aperture, mm. 

Type and ten paratypes, from Target Gully, in author's collection. 

This Vexilliiw bears comparison with no New Zealand or Australian 
Tertiary sliells ; its characteristic sculpture is reminiscent of the Turrid 
genc‘ra Etrewa, and especially Psevdoraphitoma. Young sheUs arc probably 
<*on fused in existing collections with VfxiUum fenednttum Sut., to which 
tln\y bear a deceptive resemblance, but they can at once be distinguished 
)»y tli(‘ diff(*rent protoconch and strong columellar plaits. 

Lyria zelandica n. sp. (Plate 49, Ug. 7.) 

Sliell of moderate size, ovat<*ly biconic, thic’k, and solid. Apex broken 
off, rt*maining adult whorls 6, very Ughtly convex and a little cx)ntrae/ted at 
lower suture, body-whorl regularly convex, gradually (contracting to base. 
Faint indication of shoulder, midway on spire-whorls, a Uttle below suture 
on body-whorl. Outer lip swollen by prominent low and wide varix. 
Sixteen vertical axial ribs per whorl, continuous over all whorls, extending 
from suture to suture on spire, and almost down to fasciole on body-whorl ; 
ribs ]>rominent, narrowly rounded, but not jutting, smoothed off into ilattish 
or concave interstices which are about twice width of ribs. Axial ribs 
reduced in size on base and curving round from vertical to horizontal 
direction on fascicle, projecting slightly at upper suture on all whorls 
.is very low blunt points. No spiral or other sculpture except for 
growth-lines. Suture impn^ssed, slightly sloping, and rapidly undulating. 
Spire conic, of almost straight outlines, half height of aperture. Aperture 
oblique, long and rather narrow, widest nunlially, the two sides approxi- 
mately parallel, bluntly pointed and with very slight notch above, thickened 
below, and forming a broad, shallow, slightly emarginate c&nal, bordered 
at base by sharp edge. Outer lip thick and solid, with flattish edge, slightly 
rising on jamultimate whorl. Inner lip restricted and with definite boundary, 
(‘Xpanded most medially, thence forming raised blunt edge descending 
vertically to meet columellar margin in a })oint at base of canal and pro- 
ceeding round canal as a sharp margin ; on parietal wall inner lip thickens 
into strong callus at junction with outer lip. (Columella practically straight, 
but oblique in same direction as aperture, rather massive, with three strong 
plaits on lower half and numerous fine ridges above these. Plaits not very 
oblique, tending to become* quite* horizontal or even curving upwards on 
emergence on inner lip ; centre plait a little the strongest. 



Finlay. -New Shells from New Zealand Tertiary Beds, 471 

Height, 41 mill. ; diameter, 22-5 mm. ; height o£ afierture, 28 mm. 

Type (unique), from (Jlifden, Southland (baud 6(^ — Ototaran ?), in author^ 
collection. 

Although 8ev(‘ral New Zealand Volutes have previously been placed 
in this genus, they cannot remain there, and up to the present there has been 
no undoubted n'oonl of Lyria from this country. The above species is a 
fairly ty})ical member of the genus, and cannot he confused with any 
previously described species. It is not nearly relaU*d to any Australian 
shell, but has a distant likeness to L. harpularia Tate, also to the European 
species L. maga (Kdw.) and L. harptda (Lamk.). 

Solecurtus bensoni n. sp. (Plate 50, figs. 8a. 86.) 

Shell thin and fragile, shining, transversely elongate-oblong, gaping 
considerably at both ends and dorsally, moderately tumid, considerably 
depressed vontro-medially ; inequilateral, iiostcrior end much longer, 
anterior side not narrower than posterior, but flcxetl to left in both valves. 
Anterior dorsal margin perceptibly sloping and faintly curved; posterior 
dorsal margin straight, but suddenly rising a little to beak ; ventral 
margin with very slight incurvation medially, corresponding in position 
to depression in tumidity of shell, curving up more abruptly before than 
behind. Posterior end ahnost semicircular in outline, anterior squarely 
rounded. Umbos small, approximate, a little tumid and pointed, intt'r- 
ruptiiig the regular outlim» of hinge and mark(»d off by a slight shallow 
groove on idther side, ])rojccting slightly but distinctly beyond dorsal 
margin. Previous outlines of shell thrown into prominence here and there 
by light and dark bands. Radial ornamentation of very faint and dense 
scratches, radiating from umbo on each side of a })erpt'ndicular dropped 
from beaks, much more rapidly slanting and diverging on postivior jiart 
and producing there distinct faint raying, especially about the blunt posterior 
ridge limiting median depression in shell. Anterior division divided approxi- 
mately into halves by another very low and blunt angulation running from 
umbo to antero- ventral corner ; in front of this radial lines form the onl\ 
ornamentation, but they are not aeon without lens ; behind this and over 
the rest of shell surface is cut into many shallow sti^ps, descending 
posteriorly, by sinuated engraved lines running to ventral margin from u 
line drawn from umbo to middle of |) 08 t(»rior end. On anterior part of 
shell the slope of the Hues is parallel to that of the limiting low angulation ; 
lines posterior to this gradually swing out till on postc^rior end they slope 
in reverse direction, though less strongly ; on posterior line from umbo they 
bend back and run at first subparallcl to dorsal margin, but the bending- 
angle becomes more acute the farther it is from be^k till at posterior end 
lines meet the rounding margin almost vertically. Interior polished, 
es]iecially muscle-scars and pallial line. Anterior muscle-scar slightly 
larger, subpyriforni, posterior rounded trigonal. Pallial line sloping in 
downward curve from anterior scar, ending abruptly at considerable distance 
below posterior scar. Pallial sinus linguiform, very deep, reaching half- 
way between anterior soar and the vertical from beaks. Left valve with a 
long sharp upturned cardinal tooth just anterior to umbo, and a sloping 
low and bifid tooth posterior to it. Interior of right valve not seen 

Ijength, 2*86 mm. ; height, 11mm.; thickness (two valves), 6*5 mm. 

Type and several more or less broken paralyjies, from (lifden, Southland 
(band 6a— Ototaran ?), in author’s collection. Although the shell is fairly 
common at this locality, i^erfect specimens are not easy to obtain, owing 
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to its fraj^ility. The tyi)e is the only prfecl and doubJe-valved R|)ecinien 
so far obtained. 

(k^nus and 8j)orics new to fauna, though it is a very widely spread gonuB, 
and three fossil mcnib(»rs have already b«‘en describt'd from Australia. Of 
tliese, iS. lef/randi Tate is very close to the new species, presenting the same 
tyjie of grooving and differing in only a few details. Tate giv<‘s its dimen- 
•Mons us “Height, 40inTii. : width, 17*5 inm.” — a ratio ot 2*29:1 ; but liis 
figure measures 40*5 X 16*75 a ratio of 2*i2 : 1. The ratio in S. hensoni 
IS 2*96 ; 1, so that this s|)ecies is relatively longer than 8, legrandt, which 
'-eems to diifer also in the aWnce ot ventral incurvation, less prominent 
umbos, inconstant height (greater posteriorly), recurved posterior dorsal 
margin, and slightly different slojx* of sculpture-lines, which dorsally are 
not initially subparallel to margin, and ventrally do not revc^rse in direction 
<m posterior end. From S. dcnmwti Tato and 8. Mipticus Tati' the new 
species is f^asily ilistinguished by the character of grooves. This elegant 
New Zealand species is with much pleasure d(*dieated to Dr. W. N. Benson, 
friend and former teaclier of tlie writer. 

Solecurtus evolutus n. sp. (Plate 50, fig. 9.) 

Evidently a direct descendant of the })rcvious one, occurring at the 
same locality in beds geologically a little younger. Tt agrees with it in all 
main features, but is slightly mor«‘ solid, decidedly shorter (espi'cially the 
posterior end), and higher, with slightly less numerous but stronger and 
inon* conspicuous groovers. On anterior end grooves cease with one or 
two much shorter but not closer grooves, instead of, as in S. betisoni, several 
long grooves close together. The species seems also less flattened medially. 

The best-preserved 8])ecimpn, chosen as holotype. is still considerably • 
fracturt'd, so that its dimensions are somewhat hypothetical ; its greatest 
length is 31*5 mm„ greatest height 15*5 mm., and great/cst width (one valve) 
4*5 mm If one measures from the largest ])erfectly intact growth-line the 
dimensions are 22 mm., 10 mm., 2*5 mm. 

Type, a right valve, from Awamoa beach -boulders (Awamoan), in 
author s collection. Other small fragments were obtained here, at Pukeuri, 
and at Target Gully. Also some larger fragments from Clifden (band 7r 
—Hutehinsonian ?) which differ from 8. hensoni of a lower band in the same 
respects as does the tyjM?. That this genus has not been recorded previously 
is due probably more to the fragility of the shell than to its rarity ; the 
sculpture, however, is distinct and characteristic on even liny fragments. 
The present species has the ratio length : height a little over 2*2 : 1, and 
this brings it even closer than the previous species to 8, legrandi Tato. The 
iuthor s thanks are due to Mr. Chapman, of the National Museum, Mel- 
bourne, for comparing a photograph of the t} 7 )e and some fragments of 
the shell with the tyj»e of Tate's species ; he agrees with the author that 
the two forms are distinct, though very closely related. 

Solecurtus chattonensis n. sp. (Plate 50^ fig. 10.) 

At onrx‘ distinguished from the two preceding species by its pro}K)rtion8 
and the different character of grooves. Anterior side relatively much 
longer, being over three-quarters the length of posterior side, while it is 
under two-tldrds in the other spc'cies. The sliell is also still shorter in 
regard to height than 8. ecolutns. The grooves are only half as numerous 
and have a different disjjosition : there are only 17 grooves altogether 
in the ty}ie, while 8, hensoni of similar size has about £ and adult shells 
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have af least 5() ; the type of S, efidutus at a stage comparable to S. chat* 
tmensis has 26. There are no shorter or closer grooves at first, the 
transition from the smooth anterior ar(‘a to strong equidistant grooves 
being abrupt. Grooves oblique in same direction as initially over most 
of surface, instead of rapidly swinging round to reverse direction, and 
the beiiding-Hiigle above posterior ridge is very slight, the lines remaining 
always steeply inclined to dorsal margin. \11 the grooves are stronger, and 
do not get closer posteriorly, but indeed considerably wider apart, and do 
not become weaker. Shell is much flalter, especially anteriorly : medial 
depression not so marked, but valve more flatly depressed postero-dorsally. 
Growth-lines and rest-period^ ar<3 much fainter. 

Ijength, 16 mm.: height, 7*5 mm. ; wi*lth (one valve), 1*5 mm. 

T 3 'pe (unique), from Chatton, near Gore (Waiarekan i), in authors 
collection. 

Although the single specimen is juvenile and incomplete, it difFors 
strikingly from the other two ajHicie.s. The ratio of length to height in 
only 2*13 : 1. The ratio of anterior to posterior side in the three sjieeiea 
descrilK'd may be tabulated as follow'* : 


Spe< ie»i. 

Anterioi 

Post ei lor 
Side. 

Rul 

S, licnsoui 

10 mm. 

18*5 mm. 

1-8''. 

S, evolutus 

8*5 mm. 

13-5 mm. 

1-6 

S, chattonemis 

.. 7 mm. 

\) mm. 

1-3 


Barytellina anomalodonta n. .sp. (Plate 50, figs. 7o. 7h, 7c.) 

Shell rather small but very thick and solid in shajR* like an oblnpiely 
truncated ellipse, no anterior lateral teeth, right valve with a large posterior 
caidinal tooth. Beaks contiguous, sharp, but not prominent, dorsally 
flattened, directed slightly backwards, .interior end slightly longer ; 
starting from beaks a regular elliptical curve is descrilx^d until neanng 
posterior end, w’hen ventral }»order shows a .slight smuation due to external 
posterior fold. Posterior end straight, making an angle of about 120" 
with antoro-dorsal edge ; it lueete upcuxved ventral border at angle of 
about 80®, apex being narrowly rounded off ; is flexed to left in right valve, 
and vice versa. External surface appears at first sight >miootb and polished, 
but under leas shows roughening due to extremely fine and dense growth- 
lines ; there are also very inconspicuous narrow and flattish radial riblet.^ 
with interstices of quite variable width ; these riblets are so little raised 
as to appear more like rays on surface, and, combined with shape of shell, 
give it a supeificial resemblance to Ij>jdomyn perconjufu Iredale. There 
is a strong posterior fold in each valve ; this grades gently on anterior side 
into a wide and shallow sinuation which oc»eupies most of posterior end 
in right valve but is narrow and subobsolcte in the more convex left valve , 
on posterior side it is bounded by a much narrower, cord-like secondary 
fold from which there is a vertical drop to the straight dorsal margin. 
A flat lanceolate area is thus formed when the two valves are in conjunction, 
bearing a strong resemblance to th^ escutcheon of a Numlana In left 
valve an additional slight fold traverses this area close to ligament, which 
is fairly deep-seated, the wep-developed nymphs easily visible from exterior. 
Interior very uneven, suddAily thickened below jiallial line, also in places 
near hinge. Adductor -seal's deeply impi eased, especially the posterior, 
which is subrhomboidal ; t le anterior elongated, pyriform, i^allial sinus 
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linjjuilonn, l•ouchin.^( aiitPrior Hear aiul occupying more than half of body- 
cavity. Margins smooth, sharp. Right valve witli two cardinals, the 
anterior a thin lamina biib])aralhd to dorsal margin; the ]) 08 terior a large 
elevat<*d trigonal mass, projecting far above hinge-level an<l into interior, 
obsolelely grooved on top ; it has the appearance* of a Mactrid resiliiim. 
Posterior lateral also vc*ry large* and prominent for the genus, forming a 
short stout ridge, far removed from e'ardinal teeth. No anterior lat<*ral 
tooth in this valve, hinge forming a plain bevelled siirlaoe, ove*rhung by 
dorsal margin ; left valve with two cardinals, the anterior moderat<‘ly 
strong, elevated, posterior we*aker, a trigonal lamina. Post«*rior lateral 
very large, trigonnlly raised, in shape reminiscent of laterals of Lasara, 
Traces of an anterior lateral are indicated by a very slight ridging of the 
dorsal margin. 

Length, 20 mm.; height, 21 mm.; width (one valve). G mm. IjOngth, 
24 mm.; height, 2()mm. ; width (one valve), 5 mm. 

Types (two vales), from Rissington, Hawke’s Ray (Pliocene), in author's 
collection collected by Dr. Benson. Also jairatypes from Glengaree, 
Napier. 

This shell i.'j unlike any previously described Irom New Zt*nland, and, 
on account of its dental tJeeuliarities (very large posterior cardinal and 
lateral of rigid valve, and absence ol anterior lateral), Mr. Marwick 
has created for it and a related species the new' genus, Barylellim, with 
the Nukumaruian B. cranmlem Marw. as type (Proc. MnL Soc., vol. 16, 
p. 25, 1924.) 

Macoma robini n. sp. (Plate 51, figs. 6a, 6h, 6c.) 

Shell trigonally oval, thin, inequilateral, much compressed, with line 
sharp concentric sculpture. Beaks behind middle, raised and very sharp, 
pointing inwards and backwards. Anterior end longer, semi - elliptical, 
dorsal margin very lowly convex and slowly descending ; posterior end 
attenuated, trigonal, dorsal margin slightly concave and obliquely a little 
truncated just before meeting the broadly and regularly rounded ventral 
margin, slightly flexed to right in right valve and vicr trr«a, the right 
valve most inflated anteriorly, left posteriorly. Sculpture consisting of 
fine close sharp concentric ribs, about 5 per millimetre at 20 mm. from 
b(‘ak. Sculpture very distinct, ribs appearing linear, but examination with 
lens showing that there is great variation in their width, some being compara- 
tively flattish with sublinear interstices, but all having a sharp dorsal edge. 
Right valve has 2 rather wTak folds with a narrow separating groove very 
near posterior dorsal margin ; left valve has 2 similar but narrower folds ; 
on all those the concentric riblets are strongly raised and quite irregular. 
Right valve with 2 cardinals, posterior bifid, a strong lateral rather distant 
from anterior cardinal and a W'oakor one below nymph ; left valve with 
a weak anterior cardinal and rudimentary posterior one, laterals obsolete, 
fjigament fairly long, strong, Interior filled with matrix. 

Height, 25 mm. ; length, 39 mm. ; width (two valvesb 6 mm. 

Type and four paratypes, from Otiake (Hulchinsonian), in the author’s 
collection. Collected by Mr. R. S. Allan, whcise name is attached to the 
species. 

The shell has some resemblance in shape xo TeUina gayma/rdi Irodale, 
but this has anterior end shorter and a smooth Appearance. The nearest 
relative seems to be Macoma edgari Iredalo, and it is on account of 
its relationship with this species, especially in hinge, that it is placed in 
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Macoma rather than in Tellina, It difiera,* however, from the Recent 
species in its finely ridged appearance, less inflation and elongation, and 
unstraightenod basal margin. It has also some resemblance to the Aus- 
tralian T, albinelloides Tate. 

(tciius Ataxockrithk^m. 

Ataxocerithium pyramidale n. sp. (Plate 51, figs. 7«, 7h, 7t*.) 

Shell small, regularly conical, with nodulous cancellate sculpture and 
sharply angled periphery. Protoconch of about 3 smooth but apparontU 
worn conical whorls (nucleus lost), marked off from brephic stage by a 
alight varix ; the following whorls have only gradually strengthening 
concave axial riblets, about their own width apart ; from this point spiral 
sculpture begins ami rapidly gains prominence. Three main spirals on all 
whorls (intJTStices variable but generally much wider), but sooner or later 
weaker interstitial ribs arise between lower or both pairs of main ribs, and 
a very faint rib may develop just below suture, .lust below periphery on 
bmly-whorl an additional rib arises out of suture, and immediately belo^ 
this there is another rib (exceptionally two faint ribs) ; both these crenu- 
latcd. About two-thirds across base* a small smooth rib encircles columella, 
interstices between all basal ribs concave. Axial ribs continue concave 
and blunt for sliort distance, but soon become straight and sharply angled, 
interstices thus a))])earing wider. They are not <juite continuous over the 
whorls, number about 23 on last whorl, and at inti^rsections with spirals 
form sharp noduhjs ; they cease just below periphery. Spire about 
times aperture with canal, angle about 40''. outlines quite straight. Whorls, 
apart from protoconch, about 6, regularly increasing, flat, body -whorl 
sharply angled at periphery, base flattish. Suture canaliculate. Aperture 
subrhomboidal, interrupted below by a narrow small canal, bent backwards 
and strongly to left. Outer lip broken, (^olumella vertical with strong 
fold margining canal and weaker subparallel one a short distance above it. 
Inner lip highly callous, spreading over parietal wall and a short distance 
beyond columella, sharply limit(»(l. 

Height, 6*5 mm. ; diameter, 4 mm. 

Typo and several paratypes, from Target (fully (Awamoan), in author s 
collection. Also occurs at Ardgowan ; Pukeuri ; Awamoa Beach ; Clifflen, 
Southland (band Oe — Ototaran 1 ) ; and Pourakino, Riverton. 

Subspecies robustum n. siibsp. 

Differs in its rather wider spire (angle about 45'") and less canccllaU^ 
appearance, due to weaker sjiirals but stronger axials. These are slightly 
blunter and fewer (about 18 on body- whorl), so that interstices are whler. 
Otherwise there is no difference. 

Height (estimated), 7 mm. ; width, 4*5 mm. 

Holotype (upper whorls lost and columella damagcHl), from Taradale 
Bridge (Hawke’s Bay — Pliocene), in tho author's collection. 

Ataxocerithium nodicingulatum n. sp. (Plate 51, figs. Sa, 8b, 8c, 8e/.) 

Shell moderately small, irregularly conical, with nodulous cancellate 
sculpture and rounded periphery. Protoconch, obliterated ia most speci- 
mens, of a few conoidal turns, several whorls follow, ornamented only with 
flexuous axial ribs. At initiation of cancellate sculpture are 2 bold .spirals, 
quickly increasing by intercalation on later whorls to 3, 4, and up to 9 or 
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11 siiboqual spirals on botly-whorl and I'xtendinj? over base; interstices 
wide wdiile the ribs are f(*w but narrower when they are many; towards 
canal ribs become fainter and smoother. Axial sculpture eoiiHists on the 
upp<*r whorls of rather bluntly rounded ribs (about 20 per whorl) wdth 
consideraldy wider interstices, intersections with spirals raised into verti- 
cally compressed nodules, but on body-whorl axials quickly diminish in size 
and prominence and crowd together, becoming of same strength and width 
apart as spirals so that a much finer cancellation is produced. At same 
time whorls become slightly discontinuous, body-whorl appearing greatly 
narrowed, so that shell yiresiuits a characteristic ajqiearance near aperture. 
Spire more than twice height of aperture, sharply pointed ; angle about 
*15", but this IS variable spire being slightly concave above, then swelling 
out, then contracting on body- whorl, and suddenly diminished on base ; the 
different changes in outline and dirccdion impart a somewhat £ulimclloid 
u}>pearance to shell. Whorls (apart from proUiconch) about 8 or 9, early 
ones flat, later ones convex, botly-whorl regularly rounded to convex base. 
♦Suture deeply incised, often canabculate. Aperture subovatc, angled and 
<*hannolled above, produced below into a short deep canal, twisted back- 
wards and to left. Outer lip regularly and strongly convex. Columella 
vertical, with strong plait margining canal and generally another strung 
one medially, not parallel t<i lower one, and sometimes almost obsolete. 
♦Strong plait on parietal wall near outer lip, wliich bears a series of teeth 
some distance within aperture ; these, however, are not well devt‘Iopod 
unless outer lip is thickened. Inner lip spreading as a well-defined callus 
over parietal wall, part of base, and beyond columella, forming there a 
distinct cavity but no umbilicus. 

Height, 7*5 mm. ; diameter, 3 mm. (holotype). Height, 11 mm. ; 
diameter, 4 mm. (para typo). 

Type and many paratypes, from Target Gully, in author's collection. 
Also from Pukeuri. Ardgowaii, and Awamoa Bcaoh. 

In sculpture this shell is almost the same as A, fyranudale, and there is 
the possibility that it is only the gerontic feym of this species. This might 
explain such differences as rounded periphery, change of ornament near 
aperture, &c. ; but the inconstant spire-angle and direction, more slender 
shell, and different implanting of upper columellar plait seem to remove 
it from the other species. Moreover, the two forms, though occurring 
together in the same localities, are so readily distinguishable in all stages 
by shape of jieriphcry that it seems best to treat them at jiresent as 
<listinct species. 

Ataxocerithium quadricingulatum n. sp. 

Shell fairly small, with nodulous cancellate sculpture and bluntly angled 
])eriphery. Apical whorls and outer lip lost. Four narrow and blunt 
s])iral8 per whorl, interstices wider; another rib emerges on base from 
suture and two more at equal distances below this, finer riblets appear 
on neck of canal, and between each pair of main ribs there is near a})erture 
a finer interstitial riblet. Narrow and rather sliarp axial ribs (about 25 on 
body-whorl) cross spirals and are raised at intersections into blunt tubercles. 
Only the four main riblets on botly-whorl are prominently tuberculate, the 
next one is much less strongly nodulous, and remainder almost smooth. 
Angle of spire apparently about 35®. Suture incised. A strong columellar 
plait margins canal, which is long and twisted. 

Height, ? ; width, 5 mm. 
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Ty)>c, (rom Potano, in collection of New Zealand Geoloi^ical Survey. 

This shell ^\a8 included hy Sutcr amongst specimens of A, snteri Marwick 
and labelled “ Newtoniella n. sp.** It has strong affinity with A. nodi- 
citignlcUum, from which it is probably descended, just as A. pytamidale siibsp. 
robuslum may be the successor to A, pyramidale. It is distinguishable, 
however, by its less prickly noclules, unchanged body - whorl sculpture, 
<lif! 0 rently shaped canal, and apparent absence of an upper rolumellar 
])lait. It also has analogy with A, huUoui Cossm.. ihoiigh this has difterent 
spiral sculpture. 

Iksides the four new species or varieties of Ataxocenthium described above, 
four others have been named from the New Zealand Tertiary. These are 
A, huttoni Cossm., A, perplexnm M. & M., A, suten Marw'ick, and 
A. tridngulatum Marwick. 

A. huttoni Cossm. is readily distinguished by its low and convex spirals 
with narrow interstices, the spirals being practically confined to base and 
spaces between axial riba. Axials numerous, sloping forward, sharply 
convex, and without nodules, interstices a little wider. There are 5 spirals 
per whorl and about 7 more on base ; axials number about 30 on body- 
whorl. Shell is fairly large and relatively wide, angle of spire about 45^. 
Locality, Castleclifi. The type, which was stated by Suter to be apparently 
lost, has been rediscovered amongst the Geological Survey matenal, and is 
now in that collection. The writer agrees with a manuscript remark by 
Mr. Marwick regarding this sjiecies : “ The locality, Hampden, given by 
Hutton and Suter should be deleted, as Dr. Marshairs extensive collections 
have given a better idea of that fauna.’’ The Ham|>den record is possibly 
based on a fragment of the somewhat similar Al^trion socialis (Ilutt.), 
which does occur there. 

A, perplemm M. ^ M., described by Marshall and Murdoch* from 
Niikumaru, is really a Gerithidea, very close to C. biearinata Gray, and is 
possibly only this species with the keels rubbed oS. Many specimens of 
A. perplexum M. & M. have been found during the last year, but all are highly 
polished and worn, and until the discovery of better- preserved specimens 
Marshall and Murdoch’s species should stand, as Cerithidea perpUxa M. & M. 

A, auteri Marwick : This species is described on page 195 of this volume. It 
comes from Okawa Creek shell-bed, Ngaruroro River (Geol. Surv. loc. 1(H13), 
and also from Petane, and is a very distinct form. Its exceptionally 
tall spire (angle about 20®) characterizes it at oncje ; there are 3 coarsely- 
uodulous cinguli per whorl, and 3 more on base, nodules are in line on 
successive spirals, and roughly indicate axial ribs as strong as spirals, 
interstices between spirals and axials are sublinear. A figure of this species 
(Plate 51, figs. 9u, 95) is given in order that its characteristic sculpture may 
be contrast^ with that of the other species described. 

A, tricingukUum Marwick, from the same locality (Okawa Creek), is 
also describe in this volume (p. 194). It is very similar to the previous 
species in sculpture, but axial ribs arc more distinct and numerous, nodules 
smaller and finer, and the three basal ribs almost smooth. It is at once 
distinguished by its shape, the spire being much less acute (angle about 35°) 
and suture much more deeply incised. Besides the type, only two spi^cimens 
from Nukumaru (in author’s collection) are known. 

* P. Marshali. and R. MranocH, Soma New Fossil Speries of .^fo)Iusca, Trans, 

N.Z. Inst,, vo). 51. p. 254, 1919. 
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Khv TO THE New Zealand SpEriEM of Ataxoi erithhim. 

Shell acicular, Rpire more than throe times height of aperture . . A, suterL 

Shf'll not HO elongate, spire not more than twice height of aperture. 

(].) Axial ribs smooth, much more prominent than spiral 

ribs which are confined to base and interstices . . A. hvHoni, 

(2.) Axial ribs nodulous. 

(A.) Periphery Hharply angled. 

Spirals equally nodulous. 

Axials rather weak and narrow . . A. pyramidale. 

Axials strong and wide . . . . A. pyramidtile subsp. 

robu^tum, 

(B.) IVriphery convex. 

(A A.) Four or more spirals per whorl. 

(a.) Periphery regularly rnunde<l, 
rather finely canccllatc ap- 
pearance . . . . A. 7}t)diangulatum, 

(h.) Periphery subangled, rather 
coarsely eancellate appear- 
ance * .. A. quadricingulatuni. 

(HB.) Three spirals |>er whorl .. .. A. ifin-ngulatitm. 

Chione (». str.) crassitesta ii. np. (Plate 50, figs. 1//, {h, Ir.) 

Shell trigonally ovate, extremely swollen and solid, radial and concentric 
ornam<‘nt prominent. Beaks very prominent, inflated, situate at anterior 
third of length. Anterior end shorter, angularly ovate, dorsal margin 
twice strongly sinuated. Posterior end suhangled in two places, obtusely 
dorsally and relatively much more acutely ventrally ; basal margin flatly 
rounded. Lunule heart shaped, fairly distinct, short but extremely wide. 
No escutcheon. Strong squarely rounded radial ribs cross the whole sur- 
face, becoming subobsolete })OHteriorly (about 30 can be counted on the 
type; in C. stiwhhunji ((Iftay) they reach 40 or more). Very prominent 
loliueeous concent rie ribs deeussato the radial sc’ulptun*. are rather narrow 
(interstices twMi to three times their width), and are most strongly develo|R*d 
unteio-mc’dially. (In C. stiichburyi (flray) concentric ribs are much finer, 
sharper, and more numerous.) Margins finely crenulatc except posteriorly, 
creniiiutions regular, hut indications of devfiopment of coarser ridges on 
l)osterior ventral part : tins has taken place in C. Stuchhuryi (Gray). Hinge 
very solid and strong ; sifuihir to that of C, dtichburyi (Gray) except that 
anterior cardinals in each valve are more nearly vertical, other cardinals 
are relatively stouter and more deeply cleft, and hinge-line projects farther 
into shell beneath niedian tooth. Nymphs very strong and prominent. 
Posterior addn(*tor-scar slightly larger, but the anterior more sunken. 
Fullial lino distinct, distant from margin, sinus short and acutely trigonal. 


Length 
Height 

Width (two valves) . . 

Holotypc, from (flifden, near Capo Kidnappers (Pliocene), in author’s 
collection — collected by Dr. Benson. Paratypes in Otago University School 
of Mines collection. 


0. croMilefita nov. 


CMuchburyi C. (Gray) 

Normal Form. Auckland laUnda. 


47 mm. 
43 mm. 
43 mm. 


47 mm. 
40 mm. 
20 mm. 


65 mm.< 
50 mm. 
36 mm. 
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The nearest Recent relative to this shell is the massive variety of Chiom 
stwhburyi (Gray) found at the Auckland Islands. From this it is easily 
ilistinguished by its different dimensions, lunule, sculpture, and pallia! 
sinus. Mr. Marwick has collected, in the Hawke’s Bay District, great 
numbers of a form which in thickness is intermediate between (1. stuchhuryi 
(Gray) and the present species, but otherwise* is nearer the Recent shell. 
Since typical forms of C. stuchhanji are found fossil in tJie Greta beds, which 
are older than those at (lifdeii, G. crassitesta is ])robal)ly not ancestral but 
an offshoot from the C. stuchhuryi line. 

Conus (Lithoconus) triangularis n. sp. (Plate 48, figs. lUa, 1()6.) 

Shell small, apparently rather thin and fragile. Protoconch lost in both 
specimens seen, but apparently projecting above perfectly flat spire. Whorls 
at least fl, with linear suture's hardly distinguishable from sculpture-lines, 
horizontal above, but acutely keeled at periphery of body-whorl, forming 
an almost perfect angle of 66°, then rapidly sloping to canal, but slightly 
indented iu two places — ^just b^low keel and a little above canal. Spiie- 
whorls, and that part of body-whorl above keel, bear 4 strong spiral curds, 
of which inner and outer are wider and flatter than middle pair ; the rest 
of body-whorl covered over whole surface with rather strong and closely-set 
.spiral cords, low and rounded, a little less than their own width apart. 
Aperture filled with hard matrix, but evidently very narrow ; columella 
twisted in front. Posterior sinus, as indicate by lines of growth, is 
apparently extremely si allow, and removed from suture. 

Height, 16 mm. ; width, 16 mm. The paratype has the corresponding 
^limensions 17 X 16 j mm. 

Type and one paratype, from Kakanui (on the beach near the quarry, 
from tuffs below the limestone), in author s collection. 

This is the second representative of Lithocottus that has been found in 
New Zealand. Conus (LHhocomis) abruplus Marshall occurs at Pakaurangi 
Point, but the Kakanui shell is not related to it except subgenerically, 
differing in its squat sha}Ks much more acute keel, and totally different 
sculpture. Here, again, the nearest ally is Australian, Conus (Lithoconus) 
dennanti Tate, of Balcombian and Janjukian bods, and these two are very 
closely allied. The crown of C. dennanti is a little concave, that of the 
New Zealand shell almost perfectly plane. Harris {Cat, Tert. Moll.^ pt. I, 
p. 33) comments on the sharpness of the keel of (7. dennanti : that of our 
shell is sharper still and the angle somewhat smaller. The Australian sht*!! 
is rather elongate (33 X 20 mm.), approaching more the shape of C. al)ruptus 
Marshall (20x11 mm.), the ratios of height to width being — Conus abrupt us 
Marshall = 1-82 ; Conus dennanti Tate 1'65 ; Conm triangularis Finlay 
n. sp. = 1*07. The sculpture, keel, and spire of C. dennanti Tate, however, 
remove it from the vicinity of C, abrnptus Marshall, but indicate its very 
close relationship to C*. triangularis Finlay n. sp., the diffenmees being in 
degree alone. 
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New ZmUind Tertiary Rissoids. 

i^y H. J. Finla\, Edmond FcUow of Otago Univ(‘rMity. 

[Head before the Otago InstiUtte^ 12th December^ VJ22 ; received by Editor^ SUt December^ 
JU23 . iMMued separcUely, 30th July^ W24J\ 

Kissoids are not usually plentiful as fossils in New Zealand. In the latest 
list of our Tertiary MoUusca (Suter, 1918) nine species of Rissoa and 
Rmoina are recorded ; five of these are also Becent species, and only one 
of the other four is from the Miocene. In the present paper the number 
of Rissoids recorded as fossil from New Zealand is raised to twenty-five, 
fifteen of these being described as new, most of them being from Miocene 
beds. 

Hutton (1873, 1885, 1893) was the first to describe members of this 
family from the New Zealand Tertiary ; five of the nine species above 
mentioned were originally described from the Pliocene beds of Petanc or 
(Wlecliff, on<‘ from Awanioa (Miocene), and the remaining three were 
discovered fossil subsequent to their description as Recent species. The 
only addition made to this number in recent years is Rissoina (?) 
ohhqupcostata M. & M., describi‘d by Marshall and Murdoch (1920a) from 
llum])den. 

Although these small shells are termed Rissoids, Iredalc (1915) has shown 
that the tyjK? name, Rissoa, should not be applied to any Neoselanic shells, 
and has provided a series of generic names to cover austral forms. His 
scheme marks a decided advance in their treatment, and by it New Zealand 
Recent Rissoids can be reduced to some semblance of order. Strong 
support for his action is given by the ease with which practically all the fossil 
Rissoids BO far discovered fall into his groups. Iredalc might, however, 
have been more generally explicit in defining liis genera. It may be legally 
correct to define a new genus — e.g,, AfereKwa— by “ projiosing it for shells 
gruuj)ed around Rissoa cheilostoma Ten.-Woods,’’ but this is extremely 
unsatisfactory for workers who have not access to large suites of actual 
s|)ecimen8, and have to rely mostly on literature. To ensure immediate 
api)reciation and acceptance of new genera a resume of diagnostic characters 
is imperative. From Iredalc ^s treatment of the Rissoids it was almost 
inevitable that when his names did come into use some of them should be 
misapplied, and this has almady occurred. The genus Esiea, in particular, 
.seems to have given trouble — the writer has seen one of the spirally lirate 
species determined as a Ruhonoha ; and, further, Marshall and Murdoch 
(1920 b) have listed Rissoa seniisculcata Hutt. as a Lironoba, to which genus 
it bears little rc^semblance. As far as the writer can see, the following 
diagnostic notes (compiled after study of New Zealand Recent and fossil 
8})ecies) represent Iredale’s ideas fairly correctly ; he would, however, 
have saved Neozelanic workers much trouble had he given a similar table 
w^hen his genera were proposed. 



Finlay. -New Zealand Tertiary Rmoids, 


481 


(A.) “ Rimsoa *• OnoiTP. 

Aperture ffeuoraliy subuval and entire ; haHal lip hardly channelled or effuae. 

1. Shell thin ; axial sculpture prominent (broad lou nbs, interstioea rather 

wide and either smooth or with slight spiral sculpture) ; protoconch 
smooth, globose, whorls convex ; aperture rotund and subvertioal, 
peristome continuous. Haurakia. Type, fl, hartultimt (Sut.). 

2. Shell moderately solid, clathrate (distant tine spiral nbs, crof8.ng and 

rendering nodulous the axial rilM, which are also rather distant, wide 
but with a sharp edge, base generally with a few smooth spirals) ; proto- 
conch papillate, spirally striate ; whorls convex ; aperture oval, oblique, 
heavily variced, peristome continuous, internally duplicated. 

Aferelina. Type, 3f. rAciiostoma (Ten. -Woods). 

3. Shell similar to Meielina; protooonch smooth and glossy, dome-shaped; 

aperture thin -edged, rather simple, with or withfiut varix behind, rim 
not duplicated. Linemera n. gen. Type, L. intmrupta Finlay 

• (nom. nov. for R. gradata Hutt., preooo.). 

4. Shell thin, semitransparent; fine i and weak axial and spiral sculpture 

visible through the aperture ; protoconch smooth, dome-shaped ; whorls 
lightly convex ; aperture ovate-pyriform, the peristome discontinuous, 
thin and sharp. (hioha. Type, O. striata (Montague). 

5. Shell thin, translucent ; out up into weak spirals by grooves, no axials ; 

protooonoh smooth, pajiillate, whorls slightly convex ; aperture sub- 
vertical, o veto -pyriform, peristome continuous, thin and sharp. 

Suhonoba, Typo, «V,/Mwa/a (Sul.). 

fi. Shell very solid ; very heavily liratoly sculptured (spiral ribs much raised 
and flatly rounded, continuing over the whole surface, interstices deep 
and broad) ; protoconch smooth (or spirally lirate ?) ; whorls convex ; 
aperture oval, heavily thickened, peristome continuous, internally 
duplicated. Lironoba, Type, L. sietert (Hedley). 

7. Shell solid ; strong spiral keels, the intervening spaces with dense axial 

foliations ; protoconch spirally striate ; whorls strongly shouldered ; 
aperture rounded ; peristome continuous, thick and blunt. 

Anabathron, Type, A. contabutatum Frfld. 

8. 8hell sohd ; sculpture not piominent, and when present generally confined 

to the lower whorls. (The whole surface may be smooth, or traces of 
spiral grooves may be present ; there may be flattish oblique axials 
on the lower whorls ; there may be a suMbsolete sculpture of axial ^ 

ribs crossed by spiral cords ; or there may be a few spiral cords only. 

Both axial and spiral ribs, when present, are low and flatly rounded, and 
often almost obsolete.) Protooonch small, conical, smooth; whorls 
almost flat ; aperture highly distinotivep perpendicular, subcircular, with 
a narrow, rather sharp, and often reflected edge, but much thickened 
internally, no exterior varix; peristome generally continuous, often 
reflected all round. Bstea, Type, B, zoster^hUa (Webster). 

9. Shell thin ; sculpture generally absent (when present confined to micro- 

scopic spiral grooves) ; protooonoh small, globose, smooth ; whorls 
convex, suture often maigined below ; aperture subcircular, peristome 
generally discontinuous, thin and sharp. 

Natosstia, Type, N, neozelanka (Kut.). 

10. Shell moderately thick, pupoidal ; sculpture inconspicuous (smooth, spirally 

lirate, or ridged) ; protooonch laige and globose ; whorls slightly convex, 
elongate ; aperture semilunar, extended beyond the body- whorl, peristome 
duplicated, the inner lip produced forward with a sunken space behind it. 

AmphithalatMis, Type, A, inclusa Carp. 

11. Shell rather thin, tall and cylindrical; sculpture obsolete (but strong 

growth-lines often present) ; protooonoh lai^ and globose, often pro- 
tuberant, whorls slightly convex, very elongate ; aperture similar to 
that of Amphithakmus but narrower and more appresM. 

B^grus. Type, B, isohna (Tate). 


16— Trans. 
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(B.) “ Hissuina ** (Jnoup. 

Aperture Momilunar, anteriorly effuse or channelled. 

12. Shell solid, elojigate, with strong sculpture (generally strong axial riblets 

crossed by fine snirals, but the latter may be absent) ; protoconch 
small, dome-shaped ; whorls convex ; aperture obliquely oval, channelled 
Inflow and above, peristome continuous, thickened. 

Rutmina. Type, R. inca D'Orb. 

13. Shell thin, white and highly polished : shell apparently smooth, sculpture 

very inconspicuous (very tine spiral grooves only, sometimes over the 
whole surface, sometimes only a few prominent grooves on the base) ; 
protoconch minute, flattened ; whorls nearly flat ; aperture pear- 
shaped, often truncated below, peristome continuous, outer lip moderately 
thin, blunt, but reinforced by an external varix. 

Xnzfba. Typo, N. eimryinata (Hutt.). 

14. Shell thin or solid ; smooth (rarely with microscopic spiral grooves) ; 

protoconch minute, globose ; whorls flattened to convex ; aperture 
pyriform or ovate, peristome continuous, hardly thickened. 

JMirannula, Type, D, olivacea (Hutt.). 

(C.) Bkenblla. 

Shell depressed, orbicular, umbilicated. 

15. Shell depressed, umbilicated ; smooth ; protoconch flatly convex, rather 

laige : whorls convex ; aperture lana;e, subcircular. 

Skendh, Typo, R, georgiatia Pfr. 


Of the above genera, Merelina^ OnobUy Subonohay Anabathrotiy Antphi^ 
thalamusy and Sl^nella are as yet unrepresented in the New Zealand 
Tertiary, while Haurakuty Lironobay NotosetiUy and Epigrus are here 
recorded for the first time. The b»st-repreBcnted genus is Estea, mth 
five species ; then Linetneray with four. 

Descriptions of the new species are appended, also notes on the other 
recorded species ; to facilitate identification a key to the fossil genera and 
species is also appended. The thanks of the author are due to Mr. J. 
Marwick, of the New Zealand Geologica] Survey, for the drawing of th«‘ 
figure for EMea polysulcata, 

Haurakia mixta n. sp. (Fig. 1.) 

Shell minute, ovate, axially eostate. Protoconch blunt, of about 
smooth conical whorls ; shell- whorls 2, flattish ; body- whorl subangled 
at periphery, base rounded. About 19 flatly rounded axial ribs on last 
whorl, interstices generally narrower ; ribs pass from suture to suture on 
spire-whorls but suddenly diminish on reaching priphery of body-whorl 
and rapidly die out just below it. A strong spiral groove crosses ribs just 
below suture, but otherwise there is apprently no spiral sculpture in 
interstices or on base. Spire conical, a little higher than aprturif, outlines 
almost straight. Suture inconspicuous. Aprture squarely ovate, suban^ed 
above, flattened below. Peristome nearly continuous, sharp. Columella 
vertical, subtruncate at base. Imprforate. % 

Height, 1-2 mm. ; diameter, 0*7 mm. ; height of aprture, 0-6 mm, 
Typ, from Castlecliff, in the author’s collection. 

The speies has analogy with H. hamiltoni (Sut.) and H. hutUmi (Sut.), 
being in some respete intermediate between them. It is probably juvenile, 
but is distinctly characterized by its flattish whorls, squat form, and infia- 
sutural groove. 
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Haurakia oamarutica n. sp. (Fig. 2.) 

Shell small, oval, imperforate, axially costate. Protoconch of 1^ smooth 
globose whorls, pullns large. Shell-whorls about 3, convex, body-whorl 
regularly rounded. Narrow unequally-spaced axial ribs cross whorls, about 
30 on body-whorl, fading out on base ; interstices generally a little wider 
than ribs and bearing too spiral striae. A varix marks outer lip. Both 
spirals and axials often quite worn olT. Spire conical, higher than aperture, 
outlines almost straight. Suture well impressed. Aperture ovate, angled 
above. Peristome continuous, slightly thickened, basal lip somewhat 
expanded. Columella arcuate*, hardly expanded. Umbilical area with a 
small narrow impression. 

Type: Height, 1*4 mm. ; diameter, 0*8 mm. ; height of aperture, 
0*6 mm. 

Largest paratype : Height, 1*9 mm. ; diameter, !•! mm. ; height of 
aperture, 0-7 mm. 

Type and many paratyps, from Target Gully, in the author’s collection. 

Very close to H. hattom (Sut.), but separable by its thinner and 
irregular ribs with spirally-striate interstices, and its constantly much 
smaller size. The figure shows the shell in a sloping position, hence the 
spire is somewhat foreshortened. 


Linemera n. gen. 

Shell superficially similar to Merelina i.e., with clathrate sculpture — 
but protoconoh adpressed. smooth, glossy, and dome-shaped, with incon- 
spicuous sutures, instead of being projecting, spirally grooved, dull, and 
paucispiral, with deep sutures, as in Merelim. Aperture with thin edge, 
sometimes thickened behind with simple varix, without a second projecting 
rim inside, rather effuse at base. Chink-like umbilicus generally 2 >resont. 

Type, L, interrupta nom. nov. {Rissoa gradata Hutt. ; Philippi’s usage 
of the same name for an Italian fossil has many years’ priority). 

Iredalc has already indicated the presence of this group in Australian 
waters (1915, p. 448); here undoubt^ly belong Risaoa filocificta Hedley 
and Petterd, Mendim sculptilis May, and perhaps Alvania thouinensis 
and A, mprasculpta, both of May. The axial sculpture is often 
reminiscent of Haurakia, and a common feature is a slight indentation 
and a stwnger spiral rib near the upper suture. True Merelina occurs 
only in the Recent fauna of New Zealand, and, though like Linemera in 
sculpture, is probably more closely allied to Anabathron and Aftenuata, 
which have similar Urate <»mbryo8. Riesoa pingue Webster is the only 
Recent representative of Linemera in New Zealand. 

Linemera minuta n. sp. (Fig. 3.) 

Shell minute, oval, clathrate, imprforate. Protoconoh of 2 globose 
glossy whorls, nucleus minute, rapidly enlarging. Shell-whorls about 
2, indistinctly shouldered just below suture, then flatly convex ; body- 
whorl bluntly angled, base almost fiat. Axial sculpture commencing first, 
consisting of strong bluntly-rounded ribs, sloping forwards and reaching 
from suture to suture, interstices narrower; they number about 19, and 
cease just below line of suture on body-whorl. Axials crossed by much 
weaker spirals, indistinct on early whorls, 4 on penultimate whorl, broad 
and flatly rounded (interstices sublinear) and cutting up axials into blunt 

16 * 
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laterally-elongate tuberclcB. A fifth Hpiral eniergea from suture-line on 
to base and is slightly crenulated by ends of axials; below tliis are 2 
smooth and much fainter ribs, the rest of base smooth. Spire a little higher 
than aperture. Suture much impressed. Aperture slightly oblique, sub- 
ovate, angled above, effuse below. Peristome discontinuons. Outer lip 
thin, but does not appear to bi* finished. Columella slightly oblique, 
arcuate. 

Height, 1-5 mm. ; diameter, 0*9 mm. ; height of aperture, 0*7 mm. 

Type and two jiaratypes, from Pukeuri, in the author s oollection. 

Very close to L, pingue (Webster). No spe^cimens of this species have 
been available for comparison, and Webster does not state the number 
of axials per whorl, but from the description and figure his species would 
seem to have weaker axials and a rounder body-whorl than the fossil shells. 
The specimens are not adult, but, in view of the slight differences noted, 
it is probable that actual comparison of adult shells of the two species 
would show wider divergence ; till then the fossil si)ecie8 is best treat<*d 
as distinct. 

Linemera interrupta (Finlay). 

Rissoa gradata Hutt. (not of Phil.). 

This species has also considerable analogy with L, pingue (Webster), 
but is characterized by its irregularly-placed spiral ribs, these being crowded 
anteriorly, but almost absent posUmorly, so that spire-whorls have only 
two distinct ribs close to suture below. There are, however, traces of 
faint flattish ribs with linear interstices between these and suture above, 
and a distinct groove crosses ribs just below suture. L, fUocincta (H. & P.) 
is a very similar shell, but has more regular spiral ribs. 

Linemera pukeuriensis n. sp. (Fig. 4.) 

Shell moderately large for the genus, elongated, clathratcly sculptured, 
rather thin, imperforate. Protoconch of 2 smooth and shining lowly- 
convex whorls, nucleus minute, swelling rapidly, sharply marked off from 
the sculptured whorls. Shell- whorls nearly 4, convex, body- whorl regularly 
and gently rounded. Four thin spirals per whorl, interstices many times 
their width ; spirals equidistant, but a wider (joncave space between the 
first one and suture alwve. Another strong spiral emerges on base from 
suture-line, and 4 weaker but similar spirals cross remainder of base, the 
lowest often obsolete. Axials begin at sanie time as spirals and are narrow, 
sharp, and distant, interstices variable but about two to three times their 
width ; axials about 18 on body- whorl, very soon dying out below fifth 
spiral, so that remaining basal spirals are much less crenulated than the 
others ; points of intersection on higher spirals slightly raised into elongated 
and rather sharp tubercles. Spire about twice height of aperture, outlines 
nearly straight, but body-whorl turns slightly upwards near aperture 
which is thus thrown forward basally and axis of shell seems curved. 
Suture well impressed. Aperture ovate, oblique, projecting basally. Peri- 
stome continuous ; outer lip with sharp edge but considerably thickened 
just previously by a strong varix. Columella slightly oblique, arcuate. 
Inner lip projects prominently as a sharp edge, producing a shallow 
umbilioal chink, surrounded by a very blunt and low basal carina. 

Height, 2*6 mm. ; diameter, 1*2 mm. ; height of aperture, 0*8 mm. 
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Type* and many paratypes, from Pnkeuri, in the author’H collection. 
Also from Mount Harris. 

This shell has only superficial analogy with the Keoeiit M. cfmlotitoma 
(Ten.-Woods), though rest^mbling it in appearance. 

Linemera awamoaensis n. sp. (Pig. 5.) 

Shell small, elongated, finely clathrately sculptured, rather thin, imp(‘r- 
forate. Protoconch as in L. puheurimsis- Shell-whorls nearly 3, lowly 
convex, body-whorl regularly rounded. Six very fine spirals per whorl ; 
uppermost relatively distant from suture above, leaving a concave shoulder 
between ; lowest nearly masked by suture below ; interstices several times 
their width. Four more similar and equally-spaced spirals on base, and 
sometimes traces of a fifth. Axials commence at same time as spirals, 
are very fine ami numerous, bluntly convex, interstices subequal to them 
or a little wider. Axials number about 36 on body- whorl, but are less 
numerous on earliest whorls ; they die out just below suture-line on base. 
Axials stronger than spirals and but little nodulous at points of inter- 
section. Spire about times height of aperture, outlines faintly convex, 
body-whorl turning up as in L, puke^mensia. Suture well impressed. 
Aj)erture ovate, a little oblique, projecting basally, larger than in 
L, pukeuriensiSf and the continuous peristome not so much thickened 
inside the sharp edge, though an a))ertural varix is distinct. Columella 
slightly oblique, arcuate. Inner lip as in L, ptikeurienm. 

Height, 2*1 min. ; diameter, 1*1 mm. > height of aperture, 0*8 mm. 

Tyjie and four paratypes, from Awamoa, in the author’s collection. 

Easily distinguislied from its near relative M. pukeuriemuf by shorter 
spire and much finer sculpture. 

Lironoba polyvincta n. sp. 6.) 

Shell small, conical, impt'rforate, solid, staged. Protoconch of 2 finely 
but strongly lirate lowly-convex whorls, int<*rstice8 between lirae linear. 
Shell-whorls 3, not shouldered, lightly convex, body-whorl regularly 
rounded. The shell proper, which is abruptly marked off from embryonic 
whorls, has 5 narrowly-rounded strongly-projecting spiral ribs per whorl, 
lowest twej subequal and strongest, next two weaker, and uppermost one 
inconspicuous, margining suture above. On later whorls a faint rib margins 
lower suture, this emerges on base as a rib as strong as up^ier ones ; 3 more 
equidistant and ^adually weakening ribs extend over rest of base. Inter- 
stices bt‘tween ribs about three times their width but become a little 
narrower on base; they are crossed by regular fine growth-lines, but no 
dense axial foliations are present. Spire gradate, about times height 
of aperture, outlines straight. Suture well impressed, margined below 
and above. Aperture very little oblique, ovato-polygonal, peristome con- 
tinuous, much thickened by a strong exterior varix, internally duplicated 
by small raised rim. Columella arcuate, inner lip raised, but no umbilical 
chink, encircled by a slight basal ridge. 

Height, 2*3 mm.; diameter, 1-2 mm. ; height of aperture, 0-9 mm. 

Type and several paratypes, from I^keuri, in the author’s collection. 
Also from Target Gully. 

The genus is new as a fossil in New Zealand. It has much narrower 
and more numerous ribs than the Recent L. suteri (Hedley); though the 
piotoconch is spirally lirate, it is here referred to Lironoba rather than to 
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Tranmctions, 


Amibafhron, as thorc is no trace of dense axial foliation, the whorls are 
not strongly keeled, and the ^leristoine is duplicated in the same manner 
us in L. suteri (Hedley). Target Gully s])ecinicn8 are smaller, slightly 
more compressed vertically, and the two lowest spirals art' more strongly 
marked on emergence from the protoconch than in Pukeuri shells ; but 
us then^ are only two examples from Target Gully in the author’s collec- 
tion the slight differences observed may not be constant and hardly justify 
the creation of even a variety. 

Lironoba charassa n. sp. (Fig. 7.) 

Shell small, conical, im|)erforate, solid, staged. Only a small portion 
of protoconch remains ; it has strong s])iral ribs with linear inti^rstices, 
and is sharply marked off from shell projs^r. Shell-whorls 3, not shouldered, 
lightly convex, body- whorl regularly rounded. Tlirtn* moderately-wide 
flattened strongly-projecting spiral ribs |H*r whorl, lower tw^o subequal 
and stronger, upper one still fairly strong and margining suture above. 
On later whorls a faint rib margins lower suture and emerges on base as 
a rib weaker than other thr<‘e ; four more equidistant and subequal ribs 
extend over rest of base. Interstices between ribs about twice their width, 
but narrower on base ; they are crossed by regular fine growth-lines. Spire 
gradate, about times height of a})erture, outlines straight. Suture 
well impressed, margined above, and, later, below. Aperture very little 
oblique, more pyriform than polygonal, peristome continuous, much 
thickened by a strong external varix, internally duplicated by a small 
raised rim. ('olumella arcuate, inner lip raisi^d and thickened, distinctly 
marked off from body-sculpture by a narrow groove, thc» encircling basal 
ridge very faint. 

Height, 2*5 mm. ; diameter, 1-2 mm. : height of aperture, 1 mm. 

Holotyjx* (unique), from Nukumaru, in the authors collection. 

Very close to preceding 8|x*cies ; probably an evolutionary product. 
From its ancestor it is distinguished by its fewer but thicker ribs, wdiile 
the Recent L. mten (Iledley) has still fewer. In its a[X‘rture, basal 
sculptun*, and apex L. charasm is much nearer tht‘ Miocene species. 

In addition to these last two s})eeie8, the Australian L, wihotwnsls 
(j. & G. and a few other forms have spirally-liratc' apices: but them* shells 
eorrespond so closely to other forms with smooth embryos that, -though the 
difference may eventually prove radical, it would seem imwrise on present 
kno\^'Iedge to make any separation. 

Estea polysulcata n. sp. (Fig. 8.) 

Shell of moderate size, pupiforiu, iiu|)crfoTat4*, solid, with several spiral 
sulci. Protoconch dome-shaped, of about 2 slightly convex whorls. Shell- 
wrhorls about 4J, almost flat, base regularly rounded. Early whorls 
apparently quite smooth, indications of spiral ribs seen on third whprl, 
and on following whorls low and fiat spiral sulci well develo})ed. On 
ix-nultimate whorl, between sutun* and ixjriphery, are about 7 spirals, but 
the downward turn taken by body- whorl causes alx)ut 2 more to be exposed 
below pripherv. About 11 ribs visible on body-whorl, but anteriorly 
base is smooth. Up|x‘rmost spiral margins suture above, and is followed 
by a wide flat space, them 1 spirals with linear interstices, next 2 spirals 
separated from eacli other and from adjacent spirals by shallow grooves 
as mdv as ribs ; spaces between the remaining basal spirals linear. In 
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early whorls priphery is a])])ar(»ntly suhaiij^k'd, but U^coiiirs convex laU»r ; 
each whorl clas})s the one above rather closely but leaves inargininj; sutural 
cord xjrominent ; these two facta a'nder the sutun* subcanaliculate. Spire 
high, about twice height of aperture, outlines pupiform. Aperture ovate, 
latc' rally compressed, decidedly oblique. Outer lip broken, but apparently 
thin and sharp; peristome nearly continuous, ('oluinella very oblique. 
Inner lip very slightly reflected, spread as a callus over columella and 
^mrietal wall. 

Height, 3*7 mm. ; diameter, 1-4 mm. ; height of aiH»rture, 1*2 mm. 
Holotyjie, from Maraekakaho Orcek (three miles above junction with 
Nganiroro River, Oeol. Surv. loc. 1102 ; horizon Nukumaniian), in th«* 
collection of the New Zealand Geological Survey. (Collected by Mr. J. 
Marwick. Also one paratype from Nukumaru, in the authors collection, 
collected by Mr. R. S. Allan. 

Paratype ^'produces sculpture of holotyjK‘ exactly excejit that second - 
lowest rib on base* is unduly accentuated, forming almost a blunt carina, 
and faint traces of longitudinal riba are present. The species is relat(»d to 
E, setnisulcata (Hutt.), but has far more numerous and more persistent 
spirals, and a taller and thinner shell ; it is still closer to the following 
8|)eciea, which, from Hutton’s description, seems to be* well distinguished 
by its stronger axial ribs, relatively greater width, and lack of spiral 
ornament on base. 

Estea rugosa (Hutt.). 

Only one juvenile specimen of this species has been available for 
examination, so that it is not generieally placed with absolute confidence, 
but the figure and description seem fairly definitely to indicuti^ this genus. 
The species combines the tyjx's of sculpture shown by E, mpessa (Hutt.) 
and E. polymlcata Finlay. 

liocality : Petane, Nukumaru. 

Estea impressa (Hutt.). 

(Characterized by the stout sloping axial riblets on the lower whorls, 
the infrasutural groove, and the minute size of the .nhell. Related to such 
Australian forms as E. hrskawi Ton.-Woods. 

Localities : (Jastlecliff, Petane, Waikopiro, Nukumaru. 

The Recent E, minor (Sut.)— which Suter reduced to a variety of 
E, zosferophila (Webster), but which is certainly worthy of s|)ecific rank — 
is a totally unsculptured ndative of this sjxcies. 

Estea semisulcata (Hutt.). 

Distinguished by having about 4 spiral cords, with linear interstices, on 
the last 1 J whorls only ; otherwise very similar to E, zosterophila (Webster), 
to which it bears somewhat the same relation as E, impressa does to E. mi)wr. 
Localities : ( Wlecliff, Nukumani. 

Estea zosterophila (Webster). 

Locality ; Castlecliff (fide Suter, Man, MoU,, p. 211). 

This record needs confirmation ; it probably is based on a worn 
E. impressa (Hutt.). 
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Transaetitms. 


Notosetia prisca n. np. (Pig. 9.) 

Shell uiiuute, ovate, body- whorl large in proportion to rest of shell. 
Sculpture of faint growth-lines ; at somewhat regular distances some ap))ear 
more prominent, but are not raised ; a faint furrow emerges from suture 
on body- whorl and marks periphery. Spire very little higher than aperture. 
Protoconch of smooth and polished whorls, marked off by a groove from 
whorls proper, of which there are 3, lightly convex, body-whorl very slightly 
subangled for a short distance in front of suture, which is deep and 
channelled. Aperture oval, oblique, angled above. Peristome discon- 
tinuous, outer lip with prominent varix behind, but sharp etlge ; slightly 
effuse basally, and angulated medially. Columella short, arcuate, rounded. 
Inner lip distinctly callous but not covering the narrow elongated umbilical 
chink. 

Height, 1 *5 mm. ; diameter, ()'9 mm. ; height of aperture, 0*7 mm. 

Type and several paratyjies, from Pourakino, Riverton (Awamoan Of 
in the author s collection. 

Very close to N. vulgaris (Webster) ; separable only by its consistently 
smaller size and more tightly clasping spire-whorls. The Recent sjiecies 
has not been found fossil, and it is curious to find a form so closely similar 
in beds of at least Awamoan age. The outer lip of the holotype is rather 
more rounded than in the other specimens, most of which have a prominent 
angulation at about the middle. The holotype, too, on account of its line 
preservation, is almost the only specimen that shows the axial markings 
ami median furrow. 

Subsp. paroeca n. subsp. 

Differs from the species only in slightly higher spire and more regularly 
curved outer lip, which slants downwards from suture without any medial 
angulation. Both adult specimens show these differences, but otherwise 
arc so like N pnsca that full specific rank does not seem justified. 

Height, 1*4 mm. ; diameter, 0-8 mm. ; height of aperture, 0-6 mm. 

Type and two paratypes, from Clifden, Southland (bands Oa and Gc* 
Ototarun ?), in the author’s collection. 

Notosetia sp. 

In the author’s collection is a single worn specimen of a a[)ecies from 
the Kakanui tuffs which somewhat resembles N. micans (Webster). Ajmrt 
from the foregoing H|>eoiea, it is the only one of this genus yet known from 
pre-Pliocene beds in New Zealand ; it is certainly new, but description is 
withheld till blotter s|)ecimeiis are obtained. 

Notosetia sp. cf. subflavescens Iredale. 

Rissoa atomus Suter ; not of Smith (Iredale, 1915). 

S(>ecimens of a shell very close to, if not identical with, this s|)ecies are 
not uncommon at Castlccliff ; they are rather variable, the body- whorl 
being often subangled with traces of microscopic spirals on some specimens. 
They agree with the diagnosis in every imint except that of translucent 
test ; opacity may be due to fossilization, but in the absence of authentic 
specimens of the Recent form identification is deferred. Noloselia is the 
most difficult and unsatisfactory genus in the Now Zealand Rissoidae. 

The name Notosetia pupa nov. is suggested in place of Rissoa lubrica 
Suter, 1898 ; preoccupied by R. lubrica Verrill, 1885. 
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Epigrus fossilis n. sp. (Fig. 10.) 

minute, elonguto-oval, smooth and polished. Ajk'x and first whorl 
lost. Whorls very slightly convex, long in proj)ortion to width, loosely 
coiled, regularly rounded and not shouldered, base convex. No sculpture 
oxce])t fine fiexuous and rather conspicuous growth-lines. Spire elongate- 
conic, evidently considerably higher than aperture Suture caualiculat(^ 
Aperture oblicjue, ovato-semihuiar, extended beyond body- whorl and 8e]>a- 
rated from it by a rather narrow white sunken callosity. Peristome very 
thick and rounded, (blumella short. 

Height, at least 1 *80110. : diameter, 0*75 mm. ; height of aperture, 0*7 mm. 

Holyty]>e, from Pukeun, in the author’s collection. 

The material consists of a single fragmentary s|)ecimen, but as the sjiecies 
is evidently rare, and the genus has not previously been reconled from New 
Zealand, it has been described. The Kecent E, dissimills (Wats.) ami 
E. verconiA (Tate) of Australia M‘em to be related forms. 

Rissoina perplexa n. sp. (Fig. 11.) 

Shell minute, rather short, stout, almost imprforate, o))aque, but slightly 
.shining. Protocoiich of about 2 convex whorls, a|)ex minute, volutions 
very regular, forming a low but wide dome, sharply marked off from shell 
]»roper. Three post - embryonic convex whorls, base regularly rounded. 
Distant broadly-convex axial ribs cross whorls from suture to suture, 11 on 
body-whorl, faint at extixmiities, but gradually swelling at middle of whorls ; 
they rapidly diminish in strength near periphery and are absent on base, 
which is quite smooth ; interstices are 2-3 times width of ribs. Spiral 
sculpture absent except for faint swelling margining suture above, and 
fairly strong, blunt angulation at upper three-quarters of whorls ; between 
these is a small concave shoulder. Spire bluntly conical, about IJ times 
li(‘ight of aperture, outlines lightly convex. Suture impressed, submargined 
below. Aprture suboval, oblique, both from left to right and from front 
to back, projecting farthest anteriorly. Peristome complete, shari), but 
<on8iderably thickened on upi>er part of outer lip, though not much 
t*l.sewher(‘. A strong basal channel, marked by a semicircular curve in 
peristome ; also a distinct posterior notch in outer lip. Inner lip not much 
thickened, encircled by a tiny umbilical chink. 

Height, 2*1 mm. ; diameter, I mm. ; height of aperture, 0*8 mm. 

Holotype (unique), from Clifden, Southland (horizon 6, of Park*), in 
the author’s collection. 

The channelled basal lip seems t.o indicate that this spoeies is a Rutsoitta^ 
otherwise it has considerable superficial resemblance to Hanrakia, It is 
much smaller than any of the Recent s})ecies, and the a]>erture, too, is 
not cj[uite in acconl, being perhajis most like that of R, rhaihamcHms (Hutt.), 
but the basal channel is loss lateral ; however, a somewhat similar type 
of notch is shown by Nozeba, Rissoa nana (Lamk.), and especially R. misera 
Desh., from the Paris Basin (Bartonian and Cuisian respi'ctively) have 
considerable likeness to the new species, but it cannot be said from figures 
alone if they are generioallv related. It is a question, however, whether 
Iredale’s “ Gordian-knot solution ” of abandoning almost all northern genera 
in favour of new austral ones wDl not rather hinder than help when Tertiary 

♦ J. pAax, Geology and Mineral HesourccR of Western Southland, N.Z. (JeoL Sun', 
Bull No, 23 (n.B.). p. 52, 1021. 
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aro undpr coii.sitl«*ratioii. The convenient excuse that “ the particular 
forma that conchologically agree are kno^ii, in the few eases that animal 
or opercular features have been studied, to disagree is unfortunately not 
available for the palaeontologist, and it will not be the easiest of matters 
to d«‘ride at what stage of the Tertiary the line of sejiaration should be 
draun. 

Rissoina chathamensis (Hutt.). 

li, ruyutosa (Hutl.) (see Iredale, /oc. cit,, p, 453). 

Locality : (’astlecliff. 

Rissoina (0 obliquecostata M. & M. 

Thia shell is, as its deacribers remark, ‘ very different from any other 
of our Recent or fossil Rissoids.'* It does not look adult, though this 
cannot well be judged from a figure, and is quite probably not a menib<*r 
of this family at all. The “narrow subperforation at the side of the 
columella, bounded by a small funicular ridge which curves round to the 
basal lip," is not reminiscent of any Rissonl. 

Locality: Hanijiden. 

Nozeba Candida n. sp. (Fig. 12.) 

RiHAoiha emar<jimta (Hutt.) : Huter, A'.Z. GeoL Sun\ Pal, Butt. No. 8, 
p. 82 (not of Hutt.). 

Shell small, trajiczoidal, imperforate, ixdished, milk-white, loosely 
coiled, base truncate, with a few spirals. Protoconoh minute, smooth, and 
shining, aubhelicoid, nucleus globular. Shell-whorls 5, flatly convex, very 
glos.sy, the last large, occupying about three-quarters total height, slightly 
flattiuied bidow suture. Shell at first sight smooth, but close examination 
shows traces of linear spiral grooves on whorls, more distinct on upper 
ones just below suture ; one or sometimes two on penphery, rather more 
prominent, thosi* on base much iiion* prominent ; these vary in number 
from 4 to about 7, fairly equally spaced, but those near columella closer 
and fainter. A very shallow sulcus runs parallel with suture just below it, 
giving it an indistinctly margined appearance. Suture distinct but not 
impressed, also very faintly subniargined above. Spire conical, not much 
higher than a})erture. Aperture subvertical, subtriangular, the almost flat 
basal margin exUuiding nearly whole width of atierture, outer lip descend- 
ing to meet it in a gentle curve, union of the two much produced outwards. 
A strong lowly-convex and rather wide varix encircles outer lip, which has a 
bluntly-rounded edge. Peristome continuous, of irregular sha}>e, heavily 
calloused along parietal wall ; a narrow posterior channel in aperture, 
basal lip somewhat effuse and hollowed out, forming a very wide indis- 
tinct canal. Columella oblique, covered by the well-marked callus of 
inner lip, meeting baaal lip in a bluntly rounded acute angle. 

Height, 2*7 mm. ; diameter, 1*4 mm. ; height of aperture, 1-2 mm. 

Type and many paratypes, from Pukeuri, in the author’s collection. 
Also found at Anlgowan and Target Oully. 

This shell has previously been recorded in lists from Awamoan localities 
as Rissoina emarginata (Hutt.). It is easily distinguished from this Recent 
and Pliocene sixjcies by the absence of the regular close grooves and the 
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diflfen*ntly shaped aprture. In the prominence of the basal grooves and 
almost smooth whorls it resembles N. coulthardt (Webster), but differs in 
its aperture. It is perhaps ancestral to these two Recent sjHH'ies. In th<* 
type specimen figured the basal margin is not so long and flat as in most 
siiecimens. 

Var. effusa n. var. 

Differs from the species only in its aperture, whi«*h is more effuse and 
projecting Ixdow' and lacks the strong angulation at junction of basal and 
outer lips. This variety makes a still nearer approach to N, roidthardi 
(WebsU'r), but the aperture remains a little truncate bi*low, basal lip nu*eting 
columella in an acute angle as in the species. 

Holotype and one paratype, from Pukeuri, in the author's collection. 

Dardanula olivacea (Hutt.). 

A rather solid, totally smooth shell, with ilattish whorls. 

Localities : Castlecliff, Nulnimaru. 

Dardanula rivertonensis n. sp. (Fig. 13.) 

Shell minute, elongate oval, smooth. Protoconch obtusely marked off, 
blunt, of alK)ut 2 smooth flatly-convex whorls. Whorls about 5, flat, 
periph(‘ry bluntly angled. Surface quite smooth. Suture rather well 
impn*ssed, especially in later whorls ; body* whorl takes a downward curve 
near aj)erture, and becomes a little separated from penultimate whorl, so 
that suture becomes much deeper anteriorly. Spire conical, nearly twice 
height of aperture, which is subcircular, oblique, angled above*. Peristome 
not quite continuous, but ends united by parietal callus. C^olumella short, 
arcuate, callous. 

Height, 2 mm. ; diameter, 1 mm. ; height of aperture, 0-7 mm. 

Holotype and many paratypes, from Pourakino, Riverton (horizon 
probably near Awamoan), in the author’s collection. 

Closely related to D. olivacea (Hutt.) and D. limbata (Hutt.), but smaller 
i]iore .slender, and with the aperture more oblique (both from left to right 
and from front to back) and relatively smaller. This is the only pre- 
Pliocene Dardanula. It is interesting that a form so close to the ^*cent 
species should be abundant in a locality of this age, when up till now it 
has been found nowhere else. The type and a few' other spoimens show 
traces of zigzag colour- bauds most prominent on the priphery, as in the 
Recent shells. 

Rissoa vana Hutt. 

This name must be omitted from Rissoid lists, as it is a synonym of 
Potamopyrgus badia Oould. The speimens clearly came not from the 
Miocene clays at Awamoa, but from the Holocene river-gravels overlying 
these. Every flood of the Awamoa Stream lays a fresh coating of silt over 
the expsed parts of the beds, and, as Melampais^ laidora^ Lymnoea^ Sphae- 
riwn, and spoies of Potamopyrgus (espcially P. badia) are plentiful in the 
stream, it is only to be expeted that these should be found, as they all 
are, in a subfossil condition in the surface soils. The occurrence with 
them of numerous small land-shells is further proof of this origin ; also, all 
these specimens are in a different state of preservation from the true Miocene 
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T ranmctiont. 



Yid, \,— HauraUamixi(ii\,f^^, y 30. Fic. H.—Esieaptdysulcatan.ni}. 

Kio. 2. — Haurakiaoamaruhcan.Hp. X 30. Fig. 9.— Nolwtettaprtaea y 20. 

Fio. S." LtnetMra tmnntax\,Hp. > 18. Fig. 10. Spxgrun JohsiUb n, up, / 19. 

Fio. 4. — L\nem&rapuktMnem\^\\,wp, x 14. Fig. 11. — HtMsoina ptrpkxa n, gp. X 19. 

Fig, 5. — L*nemeraawamoaetman,Hp. x 20. Fio. 12. — Nozeha Candida n. Bp, > 12. 

Fio. 0. -LtnmtjfM pdyvincia n. np. < 12. Fra. 13. - Dardan%da rwerioncimn ii. np. 
Fra. 7,^Ltrfinobathatewian,»p, 12. X 14. 
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8]>eeieH, and frequently retain their coloiir-bands. One or two juvenile 
shells in the author’s collection, which had been doubtfully named '' R. cam 
Hutt.,” proved to have exactly the same protoeonch as sp«*cimens of 
P. badia gathered both living from the stream itself and subfossil from 
the silt. Suspicion of the identity of the two species w'as confirmed by 
examination of the type (kindly lent, througli Mr. Marwick, by Miss 
Mestayer), so that the name R. vana Huit. must be dismissed from faunal 
lists. Potatnopyrgus speleus (Frauenfeld) has been found by the author 
in exactly similar circumstances, occurring with Pliocene fossils from 
Castlecliff. 


Kky to Gkneka. 


Aperture nuboval, edge thin, often ftiflefted, much thickened internally, 
no exterior varix 

Aperture with the edge cither thin or thickened by meaim of an external 
varix. 

(1.) Very strong apiraheordfl .. 

(2.) (Jiath rate sculpture. 

(A.) Protoconch spirally lirate, dull 
(13.) Protoeonch smooth, glossy . . 

(3.) Axial ribs most prominent. 

(A.) Aperture mtund, simple ; spirals raiely present 
(i3.) Aperture obliquely ovate, channelled below, spirals 
generally present 
(4.) Surface almost smooth. 

(A.) 8hell white, highly polished, aperture (channelled below . . 
(B.) 8heli white, smooth, tail and oylindrioal, aperture sepa- 
rated from the Iwdy-whorl by a groove 
(C.) {Shell smooth or faintly spirally lirate, w'horls i*onvex, 
aperture simple, rotund 

(D.) {Shell smooth, whorls tlattish or convex, aperture ovato* 
pyriform, slightly channelled IhjIow. . 


Lironoba, 

Merelina, 

Linemera. 

Hmirakiu. 

RiMdoina, 

Sozeba, 

KpiyruH, 

SoUtsttia, 

Datdanvla, 


Key to Species. 

Genus Haurakia, 

1. About 20 axial ribs per whorl, with an infrasutural groove, 

whorls tlattish . . . . . . . . , , H, mixta Finlay. 

2. About 30 axial ribs |)er whorl, with faint spirals between, 

whorls convex . . . , . , . . ,, H, oanianthca Finlay. 


Genus Lintmera, 


1. Two distinct spiral ribs close to the lower suture, with a 
smooth band between, also an infrasutural groove 
2« Four weak and broad spirals per whorl, interstices linear 

3. Four distinct but thin spirals per whorl, interstices much 

wider ; axials about 18 per whorl . . 

4. {^x very fine spirals per whorl, interstices much wider ; 

axials about 36 per whorl 


L. intermjflfj Finlay. 

L. minuia Finlay. 

L, pukeurienaU Finlay. 

L, awatnoaenaia Finlay. 


Genus Liranoba, 

1, Five spiral ribs per whorl, with 4 more on the base^ inter- 

stices about three times their width . . . . X. polyt^incta Finlay. 

2. Three spiral ribs per whorl, with 6 more on base, inter- 

stices about twice their width . . . . . . Zr. charaaaa Finlay. 
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Transaetiont. 


(Wufl Entea, 

1. Shwll without sculpture . . .. E. zoHerophila (Wol)ster). 

2. Shell with spiral sculpture only. 

(a.) Five spiral cords aith linear interstices on the 

last 14 whorls . . . . . . . . A’. aeMinulvntn (Hutt.). 

(6.) Seven spiral cords on the last 2 whorls, about 

11 on base . . . . . . . . A. polyaulrata Finlay. 

2. Shell with axial riblets, about 20 per whorl, interstices 

narrower, and an infrasutural groove . . A', imprasaa (Hutt.). 

4. Shell with subobsolete axials, about 22 iier whorl, and 

5 spirals on the spire-whorls, 3 more on ease . . A\ ruytm (Hutt .). 

(Jenus MoUkietia, 

1. Aperture pear-shaped, spire noticeably higher than aperture .V, cf. aubflavMcena Ire- 

dale. 

2. Aperture subcircular, spire almost equal to a|)erture . . .V. paroeca Finlay. 

3. Aperture subrhomboidal, spire sulicqual to aperture but 

rather immersed, last wliorl very laige . . A*, priara Finlay. 

Clonus Epit/nia, 

1. Shell with elongate spire and regularly flatly convex whorls 

and deeply channelled suture . . . . . . A. fosailta Finlay. 

(lenus Eiaaoimi, 

1. Shell elongate, about 10 axials jier whorl . . A. chathamenm (Hutt.). 

2. Shell oval, about 30 axials per whorl . . . . . . A. obliquecoaUiUi M. & M. 

3. Shell minute, short, about 11 axials per whorl . . . . A. perplexa Finlay. 

Clonus Xozebft, 

1. Spiral grooves present over the whole surface, aperture 

pyriform, truncated .. .. .. .. etmryinuta (HmU,). 

2. A few prominent spiral grooves on base only, aperture 

Bubtriangular, very broadly truncated . . A\ Candida Finlay. 

3. Ditto, but apertiii'e effuse and produced . . . . A’. Candida var. affnm 

Finlay. 

UenuH Dardanula, 

1. Height of shell about 1] times the width, shell reaching a 

height of 3 mm. . . . . . . . . D. olivacea (Hutt.). 

2. Height of shell al>out twice the width, shell reaching a 

height of 2 mni. . . . . . . rirertonenaia Finlay. 
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Since Target (lully ih the riehebt fosail deposit in New Zealand, hnd in 
many ways is regarded as a type locality for the Awanioun horizon, it is 
necessary that its fauna should be thoroughly examined. Five visits have 
been paid to Oainaru localities, and some forty to fifty thousand spt'cimens 
have been obtained. Examination of these has shown that the existing 
list of fohsil shells from this locality (13a)* is far from complet<», and needs 
much revision in its nomenclature . The present paper is a preliminary 
atti'inpt to deal with this : it consists of lists of new^ reconls from four 
Oamaru localities, and a series of notes on the necessary nomenclatural 
cliaiigeh. A comfilet-e list of the Molliisca from Target Gully will b«* 
presented on a future occasion. 

The following species, not previously obtained from this locality, may 
now be addeil to the list. Where a name has been correcte<l, the old 
name is plac**d in square brackets after it. To facilitate reference the 
lists are in alphabetical order. An asterisk denotes a Recent spe»ies. 
Probably it will prove, when actual sfiecimens have been com reel, that 
the “ Recent ” species in these and other lists are not in all cases con- 
specific with now-living forms, but for the present these names arc' in 
usage and can hi* adopted as temtative. 

Aethocola spinifera Finlay and McDowall. 

Alectrion latecostata Sut. 

Bela tenviUrata (Sut.). {Ptychutractus.^ 

*Caduluit delicatulns Sut. (Recorded as fossil prf*viously only from 
Pakaurangi Point.) 

Callanattis speighti Sut. [Chioue.] 

Chlamys chathamensia (Hutt.). [Pccten,] 

Cominella pulohra Sut. 

Croaaea cf. cancellata (T.-Woods). (New as a fossil.) 

CucuUaea aUa var. B Hutt. 

CucuUaea attenuata Hutt. 

Oaleodea senex (Hutt.). 

"^Hexaplex octogonm var. umbilicalus (T.-Woods). [Mutex. ^ 
*Hexaplex octogontis var. eapinoaus (Hutt.). [Murex."] 

* Numbers in brackets refer to the bibliography at the end of the paper. 
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*Jjepidopleuru8 iredaki AHhby. [L, inqiiinatan,^ (New to the 
Miocene, and the first ('hiton recorded from the Awaiuoaii.) 

'^Murex zelandicus Q. & G. 

*Niu*vlam bellula (A. Ad.), [fjctla.] 

Osirea miellersiorji Zitt. (A juvenile shtdl, but appanuitly refer- 
able to this H))ecie8.) 

Pecten heethami Hutt. 

Pecfen hntchinsoni Hutt. 

*Pleurodon maorianus Hedley. (Previously recorded fossil only from 
Pukeuri.) 

*Saxicaofi arctica (L.). (New tor the Miocene.) 

Sinam miocaenicum (Sut.). 

Struthiolarm mbspinosa Marwick. 

Struthiolaria tuherculata Hutt. 

Typhis maccoyi T. -Woods. 

VejrUIum fenestratum Sut. (Also at the Rifle Butts.) 

Vexillum linrium (Hutt.). 

In addition, various authors have recorded the following 8))ecie8 from 
Target Gully : — 

Admetc Huten Marsh. Murd (86, p. 1»32). 

Adniete maorium Marsh. & Murd. (8c, p. 82). 

Aethocola spinifera Finlay and Mcllowall (3, p. 113). 

Auatrotriton neozelanica Marsh, k Murd. (tW, p. 122). 

CaHioHtoma ituten Finlay (2a, p. 101). 

CallioMoma suteri wvlt, fragile Finlay (2a, p. 102). 

(^outhouyia rovcinna Marsh, k Murd. (8c, p. 80). 

Drillia laevis Hutt. (8a, p. 249). 

Eullnia (WteaeHsis Marsh. & Murd. (8c, p. 84). 

Euthria mlx^alUmorpha Marsh. & Murd. (8r, p. 83). 

Ficm snlAransennHs Marsh. & Murd. (8a, p. 249). 

FieuH imperfecfm Marsh, k Murd. (8a, p. 255). 

Mehna zelatuiica 8uter (Sc, p. 77). 

Odostomia pHcmlorugntn Marsh, k Murd. (8c, p. 83b 

Venericardia Ixdlonsi Suter (8a, p. 249). 

Vermicularia ophiodes Marsh. & Miml. (8c, p. 80). 

Noti*s on Ad mete, Austrotriton, Euthria, and Odosiwnia will be found 
later on in tliis pa}K‘r. The record of Melina zelandica Sut. is here con- 
firmed (though the name should be Iftognomon zelandicum (Sut.), Isognomon 
Solander, 1786, having two years’ priority over Melina Retzius, 1788 — 
see 66, p. 303) ; but the identification of Drillia laevis Hutt. is ])robably 
erroneous. The name Fieus snhtransennm is iwssibly a lapsus calami for 
F. transennus Sut. ; if not, it is a nomen nudum, as no such shell has Ix^en 
described or figured. 

Of the remaining 8]x»cies, Ad^nete suteri and A, maorium ar<* two of the 
shells termed “ Metvea n. spp.” by Suter in the list of 1916 ; Calliostofna 
suteri is his CaUiostoma n. sp.,*' and its variety fragile is his Basilissa 
n. sp.” ; Eulima aoteaensis is lus “ Eulima n. sp.” ; Odostomia pseudorugata 
is one of his “ Odostomia, 2 n. sp." ; and Vermicularia ophiodes is his 
“ Vermicuhria sp.” 

Sutcr’s Merioa (Aphera) n. sp.” is a juvenile shell of Lalirus brevi- 
rostris (Hutt.). This species is undoubtedly a Cancellarid, and, though not 
quite typical, apees fairly well with Bivetia as defined by Cossmann. 
A true (undescribed) species of Aphera does, however, occur at Target 
Gully. Suter\s “ Sveltia n. sp.” is probably a VexiUum {Fusimitra) n. sp. 
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An regarrls the Barnea n. sp.*’ of the list, there im considerable doubt. 

I have a small iiuletorminablo fragment of a shell that may b(*long to this 
species, and perhaps this was the species Suter ivferred to ; but in the 
collection of the Otago School of Mines is another shell widch is so 
labelled in Suter s writing, and which is only a iniich-twisU^d left valve of 
Anomia trigonopsis Hutt., with the scars and ornamentation quite distinct. 

An examination of specimens from Target (xully of Modiolvft awtmlis 
(Gray) and Monodonta coracina (Troschid) is desirable, as tlu'sc* rec<»rds 
are very doubtful. 1 have already shown (2a) that the reconl of Trochus 
tfarcUus Q. & 0. is almost certainly erroneous. 

As rc^gards the nomenclature of the recorded 8}ieci«‘s, many changes are 
necessary, for the work of Iredale, Hedley, and others has shown that the 
old common names are often wrongly used. Most of the corr(*ctions to 
b<‘ made in the present list art* contiiined in the “ Commentary ” published 
by Iredale in 1916 (6a). Others are contained in pa|)ers contributed by 
the same author to the Proc. MaL Soc. (6 6, o, d) ; several changes have 
Wn made by Hedley in various publications (4 a, h) ; some corrections 
were suggested in these Transactions by Cossmann (1) ; and I have 
advocated various nomenclatural changes (26). The following are the 
necessary changes as regards names of Target Gully shells : — 

Calyptraea macaUUa (Q. & G.) should be C. notnie-zeland iae (Ijcsson) (6a) 

Charnostraea and Cylherea should resjKTtivelv ho CUidothaems (1) ami 
Anfigona (6a). 

Circulus hekcoules (Hutt.) and C. poltlus Silt, are congeneric with the 
Recent C. subtatei Sut. of N<*w Zealand and C. tatei (Arigas) of Australia, 
which 18 the typ of Iredale s genus Elachorbts (6a), so that here Ctrvulus 
must give place to his genusmame. Cncuhis vingulatus Bartrum (7), from 
Kaawa Creek, is another memlK^r of this genus. 

Leda should be Nuculana (6a), and Lissospira ejctguo Sut., which is 
congeneric with L. micra (T.-Woods), should bt* classed with it as a 
Lissolesta (6a). 

Of the three Pectens listed, two belong to the genus Chloniys (6a) 
namely, burnetii Zitt. and radiaius Hutt. 

The name Cychstrema must disappear from the list. There are many 
minute species from Target Gully that fall very well into the genera of 
Jredale’s family Liotiidae (6a), but Cychstrema^ as In^dale has shown, is 
indeterminable, being too indefinitely characterized. 

Cossmann, after examining sjx*cimens of CyltchneUa soror Sut. and 
C. enysi Hutt., pronounced them both to belong to BulUnclh (1). The 
same author states that Leptothyra fimtuata (Hutt.) is a Tihurnus (1), but 
Iredale has named this species as the ty|x» of his genus Argalista (6a), and, 
unless it is shown that the two are identical, this is the genus-name it will 
bear. Iredale mentions (6a) that Leptothyra laeta Montrouzor, L. picta 
Pease, and Pseudoltotia imperforata Sut. are congeneric, and adopts tJie 
name Leptothyra (6a) for all ; but later (6d) he has shown that Leptothyra 
was proposed for a different kind of shell, and has introduced the name 
Colhmsta for these species, with C. picta (Pease) as type. Colhnista 
imperforata (Sut.) has not yet been found fossil. 

LoripeSf Psamnwbia, and Tellina glahrella Desh. should re8|>cctively be 
Lucinida (6a), Oari (6a), and Macotna edgari Iredale (6a). 

Murex angasi Crosse falls into the genus Pteronotus (6a), while M. octo- 
qonus Q. k G. is placed by Iredale in Perry’s genus Uexaplex (6a). Trochus 
rhnthamensis (Hutt.) is the t3rpe of ThoristeUa Iredale (6a), but the slndl 
so called from Target Gully is distinguishable by its umbilical characters 
from Recent specimens, and will be described later. All the Target Gully 
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TrophuiiM arc lucnibtMs of Iredalc's {<eiiUH Xymene (6a), })ping congeneric 
uitli X. 'plehejas (Hntt.), the type of this genus. 

Odo.Htomia has been divided gcnerically by Tredale (6a) : (). pudica 
Sut remains in Odostomia, but 0. rugata Hutt. should be Pyrgulina rugaJta 
(Hutt.), and 0. psemhrugata M. & M. shouhl accompany it here. 

Surcula, Tornatnm, Tritonidea, and VolvuleUa should respectively Ik* 
Tnrricuta (6c), Retusa ((56), Pollia (6«), and Rhizoriis (66). 

Suter’s usage of the name Ilemiconvs ornatus (Hutt.) being illegal (26), 
Its place must be taken by //. traiUi (Hutt.).* 

Vemnvardia pseutes Sut. should be V. awamoaensis Harris (26), and the 
record of V. dijfialis (Desh.) should be expunged, being based on juveniles 
of the shell listed as V. sabiuin media Sut. n. var. 

The shell identified as Cantharidus tenebrosus A. Ad. is not that speci**s, 
but a new one, closer to C. sangaineas Gray. 

The type of Crepidida striata (Hutt.) is lost, and the species indeter- 
minable ; the shells classed under that name should be C. radiata (Hutt.) 
(26) ’ Hutton’s Pilaeopsis radiahis. The fonns recorded as C. costata 
(Sow.) belong in some cases to (\ radiata (Hutt.), in others to a species 
easily separable from the Recent (\ costata (Sow.), and (his name should 
be omitted. (\ incarva Zitt. (which is not identical with (L (fregaria Sow.) 
IS preoccupied, and has been renamed C. wilvkensi Finlay (26). 

The record of Xymene quinndus In'dale (SuUt’s Trophon hanleyi Ang.) 
refers to a variant of X. lepidns (Sut.), which is plentiful at Target Gully, 
and vanes considerably in size, shape*, and ornament, though it is fairly 
constant at Ardgowan. 1 have found no specimen of X. quirindns in the 
Miocene, so that the record of this Recent s[»ecies had better Ik* omitted 
from Target Gully lists until authentic specimens are found. It may be 
mentioned here that Cymatiam suieri M. & M. (He, p. 8()) is evidently a 
Xymene, quite close to X.' lepidns (Sut.) and other new Awamoan species. 

Limopsis catenata Sut., described as a new s]>ecies from Target Gully, 
18 the juvenile form of L zitteli Iher., common at that locality. 

Alitra armonra Sut. does not occur at Target Gully, the form found 
then* differing markedly from Otiake and Blue (’lifts specimens. 

Rissoina cmarginata (Hutt.) is included in the list, being given as new 
for the Miocene. This n^cord is based on a shell not very common at 
Target Gully, but plentiful at Pukeuri. Good specimens from the latter 
locality are easily obtained, and show that the species, though closely 
relateil to Nozeba emarginata (Hutt.) (6tt), is certainly distinct, presenting 
characters intermediate between N. emarginata (Hutt.) and N. coaUhardi 
(Wi'bster), being probably the ancestral form from which these Recent 
species div(*rge(l. 

• Similarly, the Recent Fustnus spiralis (A. Ad.) is not a member of the 
Target Gully fauna, the species occurring there being referable to F. dentatus 
(Hutt.), which should not be treated merely as a subspecies of F. spiralis. 
The occurrence of F. clitnacotus Sut. is doubtful. 

Mr. Marwick is of the opinion that Cardium patvlum Hutt. and ProtO’ 
cardia alata Sut. should be united under the name Protoca/rdia peUula 
(Hutt.). It seems probable that Protocardia sera Hutt. is also a synonym ; 
topotypes in my collection seem indistinguishable from P. paiula. At all 
events, only the latter species should be admitted to the lists from the 
Awamoan localities here discussed. 

* Since treat ilia cf this specieH (26) 1 have discovered that the name Conns traitU 
M also preocoupied, hy A. Adams (Proc. Zool. Soc., 1855, p. 121). I now propose for 

the New Zealand Tertiary species the name Oeno/qpira bimtUaki nom. nov. l^e shell 
disagrees radically with Hemteonw, amt is best left where 8uter originally placed it. 
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The record of Cymatium minimum (Hutt.) should bi‘ erased from all 
Awamoan lists, and probably from most others, the type of that species 
(which has been found by Mr. Marwick, and which, through his courtesy, 
1 have examined) having a tail, slender spire, and in sculpture an(l 
appearance differing altogether from the form which is common at most 
Awamoan horizons, and which really represents a new s|)ecie8 of Austro- 
triton^ very closely related to the Recent A. parkimtonianum (Perry). The 
shell described from Target Gully by Marshal] aiiid Murdoch as A. neo- 
zelanica seems to have little in common with that genus, and is more fittingly 
placed in Charonia ; a new species T have from f'lifden. Southland, is 
closely related and is undoubtedly a Charonia. 

Turria regiua Sut. and Boraonia rudia (Hutt.) are charactc'ristic Waiaj-ekan 
species, and really occur, as far as is yet known, only in the Waihao green- 
sands. Nothing like them occurs at Target Gully, and botli tliesi* records 
should be expunged. The existing records of Boraonia from the Awamoan 
(and often other horizons) are mostly based on fractured examples of 
Suter's Plychatractua puJeeurienaia or allied s))ecies (which are discussed 
later). 1 have not yet seen any example of a true Boraonia from the 
Awamoan. 

Corbula canaliculala Hutt. and C. humerosa Hutt. are listed as si^parate 
specie's, but are really opposite valves of the same sj[x*cies. All the 
specimens of C. canalicuUUa that I have, from many Oamaru localities, are 
right valves, and all of C. humerosa are left valves ; all my double- valved 
shells are humerosa on one side and catialiculaia on the othc'i. The two 
forms always occur together. Suter, when examining the ty|)t* of hume- 
roaUj mistook the ligament process for a cardinal tooth, and the dental 
socket for a resiliary pit ; he accordingly described it as a right valve, but 
from the sculpture and his figure it is undoubt4*dly a left valve. The type 
of C. canaliculala is from Mount Harris, and that of C. humerosa from White 
Hock River ; the.si* horizons are both Awamoan and apiiroximately coeval, 
so til at when the above nunarks art' borne in view any doubt as t4> their 
representing the same species disappeai’s. The spi'cific name humerosa 
has two years’ priority, and should Ik* used to cover all these forms. 

The shells classexl in Bela, Ptychalraclus, and Boraonia by 8uter are 
unsatisfactorily placed in several cases, but their true position is very 
difficult to deti*rmine. Ptychalractua tenuiliratus Sut., Bela infelix Sut., 
and B. canaliculala Sut., whatever their true locatioi^ may be, are 
undoubtedly congeneric, agreeing in details of general shape and ornament, 
conoidal, many-whorled protoconch, columellar plications, and distinct 
rounded sinus close to the suture. Cossmann has referred B. canaliculata 
Sut. to Ptychalraclus (1) in the family Fusidae, but the. sinus shows that 
these shells are Turrids : possibly the shell (Cossmann studied was wrongly 
labelled. Suter’s location in Bela auct. — for which, by the way, Iredale 
has advocated the substitute Oenopota (6a) — is also unhappy, as this genus 
has a different protoconch, and no columellar folds Tate (14) has 
referred what seems to be an essentially similar shell to Cordieria, and 
compared the Australian C. conaspira Tate with the Paris Basin C. mar- 
ginata De.8h. and C. turbinelloidea Desh., but these have quite different 
columellar plaits, and are much more like some New Zealand species of 
Boraonia from the Waihao greensands. Tate’s species agrees very well 
with P. tenuiliralua Sut. in sculpture, apex, and plaits, but is more slender. 
More recently. May (10) has figured Daphndla columbelloides T.-Woods, 
which he places in Buchozia, and this shell seems still closer to the 
Ncozelanic P. tenuiliratus Sut. Evidently a homogeneous group of species 
is represented by these shells, and their peculiar nature will jirobably 
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(loiuuiul tlii‘ rmition ot a new gonuH. Thi« will be attended to in a 
revihioii of tin* New Zt^aland Turridae ; in the meantime they may be left 
temporarily in Bela. In conneetion with this note it may be mentioned 
that Daphaella varicoMata M. & M , r<‘<‘ently described from the beds at 
Awamoa, is a synonym of B. canalicalata Sut. The figure does not show 
the importunt columellar plaits, and the sutures are more sloping than usual, 
but both thesa differences (as also those mentioned regarding sculpture, 
protoconch, and suture) can be matehf'd by specimens in my collection 
from Pukeuri and Target dully. It is v«*ry unusual for the plaits to be 
obsoh'te, but two of my senile spK'imens have an almost smooth pillar. 
Probably if the specimens usf*d by Marshall and Murdoch were examined 
they would sliow this generic feature ; it is to be noted that the diagnosis 
contains the words “ columella . . . with small oblique threadlets 

corresponding with the adjacent spirals," so that these are probably not 
restricted to the parietal wall as in the figure. Tn all other resp^^cts their 
shell is a typical senile B. canal u'ulaia. 

On the other hand, Suter’s remaining sjiecies of PtychatnuUiat namely, 
P. nodosoliratuH and P. jyakeuriemifi— are certainly not congeneric, 
dossmann places the former in Bi‘la (Buchozia) (1), but it is very doubtful 
if the shells he examined were really P. nodosoHraius Sut. The parc.els 
sent to this eminent authority seem to have been somewhat carelessly 
[lacked, as there are several cases where confusion of s[)ccie8 seems to be 
the only explanation that will account for the remarks made on them 
c.<y., Lwiopsis auriUi, Bela canal ievilnia, and the species at present under 
consiileration. It seems very probable that the last two spcci(‘s were 
interchanged, for (^ossmanirs g<»neric reference in each case seems to apply 
better to the other species, though even then still apparently incorrect. 
P. nodomliralHs is really a Turrid, and it and other congeneric species 
(including Borttonia hrachysptra Rut. ami Anlimiira vexillifonnis M. & M. 
will be dealt with in an account of this family ; at present it may be left 
in Ptychatradm. 

P. puketmensiH Rut., however, has little in common with either Fusidui* 
or Tumdae, and shows far more analogy with some sections of the 
('ancellaridue. So far as can be judgcHl from figures and descriptions, it 
is congeneric with the Australian shells placed by Harris in Nawna^ 
wliich, however, has a much longer ajierture and a canal. The 
characteristically curved columella of Bonellitia is completely absent, and 
the shells bear no rcsimiblance to true New Zealand members of this genus, 
such as B. hampdenensts M. & M. Cossmann mentions a deep sinus at the 
extremity of the anterior canal as an attribute of Narona; this is not 
jiresent in P. pukeunensis Sut., but some of the Australian species show' 
no sinus ; in general aspect, detail of ornamentation, columellar plaits, 
shape of aperture and c.anal. lirate outer lip, and bluntly conical protoconch, 
slightly askew posteriorly, and with longitudinal plications anteriorly, 
P. pukeuriensis agrees exactly with the Australian Narona group, more 
e8])ecially N, etherulgei (Johnston), and to a less extent N. cabala (Tate), 
('ossmann, in the Essais, vol. 3, has referred the former of these doubtfully 
to Brocchinay and, apart from this genus, the only other to which these 
shells bear much resemblance is Sveltella. As regards the Australian species 
of this family, both the classification given by Tate in the “ Census ” 
{loc. oil.) and that of Cossmann above referred to seem unsatisfactory and 
inconsistent, but it would be a difficult task to draw up a correct one ; 
the New Zealand species, too, are not easy to place, and the correct generic 
position of P. pukeuriensis Sut. and other species must be left in doubt 
till the family can be revised. In the meantime, however, since Piychatractua 
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i« quitf iiittdmiftsiblc, CoRaiuuun a choice of Brocchina aeenis to be the leust 
discordant, and the name Broevhina pukeunrnsis (Sut.) may be used till 
Home more suitable alternative is found. Admete unomala M. & M. from 
Hamptien is iiosaibly another congeneric species, while “ Borsonia ” dneta 
(Hutt.) certainly is, an<l is doubtfully separable s|)ecifically. ft has 
already been m<*ntioned that members of this group are res^ionsible for 
jnost of Suter s records of Borsonia spp. It may also be mentioned that 
Admete suteri M. & M. is t*vidently the. Neozelanic representative of such 
Australian Tertiary forms as Caneellaria ptyrhofropis Tate and C. yradata 
Tate, which have been variously jilaced in Bivetia and Anenrystonui, but 
both these locations seem unhappy ; Plesiocerithium sc4*ms nearer, but 
the Neozelanic shell had better remain m Adtnete until the family is 
revis^Ml. Bivetia (?) brevirnstris (Hutt.) is the New Zealand representative 
of r. nuode^tina Tate, but the relation is not very close. Admete maorium 
M. & M. is possibly a BeeUella^ but may be left in Admete at present. 
Of the other New Zealand members of this family, Admete ambigua 
Hutt. is probably an Actaeon, and A. laeunosa Hutt. is a BoneUitia. 
A summary, therefore, of th<‘ Target dully members of this family reads, 
Admete (?) maorium M. & M. 

Admete (?) suten (M. & M.). 

Bivetia (?) hrevuostris (Hutt.). 

Brocchina pukeuriensis (Sut.). 

The name Siphenalia cannot be retained. Iri^lale has proposed the 
name Verconella (fia) for tin* forms with large e.iubryos, strong spiral 
sculpture, and generally rounded whorls, while he puts S. nodosa (Martyn) 
in the subgenus Aeihw'ola. There are many fossil species in our Tertiary 
that must be jdaced witli <S. nodosa (Martyn), and in Mr. Marwick's opinion 
AethfHJola, which has a deep sinus at th(* extremity of the anterior canal, 
must be treated as a full genus and removed to the family Buccinidae, wliile 
Siphonalia (which is a Japanese genus and has no representative in New 
Zealand) and Verconella belong to the family (.’hrysodomidae. Of the list 
species, S. costata (Hutt.),*AS. cjwoidea (Zitt.), and S. nodosa zitteli Sut. belong 
to AethocolUy while caudata (Q. k G.), N. dilata (Q. k G.), B, excelsa Sut., 
and B. subrejlexa (Sow.) fall under Verconella. 

Extensive alterations are necessary in the s])eeifie names, as follows ; 
Hedlev (ia) has shown that tlie shell called Meyalatrac4us maximus (Tyron) 
is almost certainly the true Verconella dilatata of Quoy and Gaimard, while 
the species usually callcHl Biphonalia dilatata must bear the name Verconella 
adust a (Phil.). The matter docs not end here ; for neither of the Recent 
species K. dilatata (Q. k G.) and V. adusta (Phil.) really occur in Awamoun 
horizons, the records referring to new species of Verconella , so that these 
two names must be expunged from Oamuru lists. 

Again, V. caudata (Q. k G.) does not occur at Target Gully, nor in 
the Awamoan at all, the record in this case ap|>arently referring to 
extremes of the variabh* s])ccies Suter has named Tritonidea compacta. 
Similarly, V. subrejlexa (Sow.) is wrongly reconled, Suter having probably 
mistaken examples of one of the Verconella n. spp. mentioned above for 
the South American shell. 

The species of Aethocola are in no Isdter state. Sutcr's B. nodosa zitteli 
is well worthy of specific rank, but the Target Gully shells so named are 
very diffenmt from both the type from White Cliffs and the described 
specimen from Nelson, which itself is not conspecific with the type. The 
Target Gully shell is a new sjiecies, and it was also on a variant of this 
that Suter*8 record of S. conoidea (Zitt,) was based, so that B. zitteli Sut. 
and 8 , obnoidea (Zitt.) should disaxipear from these lists. 
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To .suminariz**, tli<* actual .s|x*cic8 of tlic*sc .shells that occur at Target 
fiully arc 

Verconella n. sp. (foniierly termed ndusla Phil.). 

Verronella ii. sp. (formerly termed dilatata Q. & (1.). 

Vnconclla cxcelsa (Sut.). 

Afthocola cost at a (Hutt.). 

Aefhocola ii. sp. (formerly termed zitteli Sut. aud conoidea Zitt.). 

Of the five siK'cies of Tarntella listed, not one is correct ; they should 
be rcfilaced by T, cacershaincnsis Hams, T. abscisa Sut., and two or 
three new species. Similarly, nearly all tlie Turritellas given in the Hsts 
from Ardgowan, Pukeiiri, and Awainou are wrongly named and must be 
omitted. All the 8|x»cics of FaUjorarm are likewise incx)rrect, there being 
SIX new spi'cies of Volutes, together with Miomchn parki (Sut.), which is 
not synonymous with M. corrugata (Hutt.). The name Alcithoe (the 
geiiotypi* of which is F, anihiva Mart.), which Suter uses as a subgenus 
of Ful^rariut should replace this, and b<» used as the generic name for 
tlicse shells, true Fulgoraria having a different apex. 

Mr. Marwick in lus paper on Olycyniens (9h) has shown that G. subglohosa 
Sut. docs not occur at Target dully, being restricted to tln‘ lower Waiarekan ; 
that G, globosa (Hutt.j is preoccupied by Sowerby and is renamed 
G. huttoni Marwick ; and that the Target Gully shell differs again and 
is named G. rohuMa Marwick. Again, in a revision of our syiecies of 
Struthiohrm he has separated the Oamaru forms from ti, cincta Hutt. 
and S. tnhercnlata Hutt., with which they have previously been confased, 
and nam<‘d ihem S. .suhspinosa Marwick. This is the common Strufhio- 
Inna occurring at Oamaru lo* alities, the only other s|HHies Ixdng *S. cf. ohesa 
iiutt. (Awamoa beacli boulders), S, calcar Hutt. (Ardgowan neoty])e), 

S, spinosa Hf‘ct. (Ardgowan), and S, tuberculata Hutt., one |H‘rfect ami 
tvpical siK*cimen of which 1 have found at Target Gully. 

Of the four s]H.*cies of Analla, only one. A, hebera (Hutt.), should be 
retained. Mr. Marwick has shown (9<i) that A. papilhta Tate has beeti 
wrongly reconled, and he has renamed the larg*» Awamoan sjx'cies to 
which that name liad been applied by Suter A, (Baryspira) robusta Marw’ick. 

Although not mentioned in the Target (xully lists, Surcula oaniaratica 
Sut. is given by Sub'r im occurring here, and is noted in the list of shells 
from Ardgowan. This s|x*cies was described from a stray specimen in 
Sut<*rs collection and several ape»*imens wdiich had been collected at 
Target (Tully by Professor J. Park, and has not been recorded from any 
but thc.se two localities. It might thus be regarded as a typical fossil 
of tills de[X)Hit were it not for the fact that it is probably identical with 
Tunricula (= Surcula) fusiformis (Hutt.), a common fossil at Oamaru 
localities. If the two diagnoses are carefully compared, it will be seen 
that they run practically parallel except for the number of nodules (12 in 
oamarutica, shell of 1 1 whorls ; 10 in fusiformis, shell of 8-10 whorls) and 
the greatc^r height of the spire in oamarutica. Both these characters 
are, of course, sjx^citically unreliable in such a genus as Turricula, and 

T, fusiformis (Iiutt.) is espi'cially variable in these respects. The only 
plentiful large Turrictila at Target Gully is Jusiformts (Hutt.) : 1 have 
collected exhaustively at thi.s locality and found no other, much less “ a 
number of specimens.** After examining over a hundred specimens from 
Target Gully, many from Ardgowan and from Pukeuri, and several from 
Awamoa, DieviPs fedge, Rifle Butts, and Mount Harris, and after com- 
parison with the holotype of T, fusiformis (Hutt.) in the Otago Museum, 
I cannot find any constant differences between the species, and think 
it probable that 7*. oamarutica (Sut.) is merely a gerontic form of 
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T, f us I for mis (Hutt.). Sinri», howev* r, I liavo shown (25) that this name 
is preoccupied, the alternative term T. oawarutica (Sut.) should be used 
to cover all these shells. I have a strong susjacion that S. huttoni 8ut. 
will also prove insejiarable from T, oamarutica (Sut.), but, not having 
seen the holotyiX‘, I cannot yet express a definite o]>inion. In the ])re8ent 
list all these forms are included under* T. oamarutica (Sut.). 

Similar confusion }»re vails in regard to the shells named by Suter 
Leueosyriux alfa subsp. transenna (N Z. GeoL Sure. Pal, Bull. No. 5, p. 44) 
and Bathytoma antecustata {loc. cit.^ ]». 53). Marshall and Murdoch 
{M, p. 126) have referred the subsp. ttausenna also to Bathytoma ^ and it 
may b(' left there for the jiresent, though not n^ally relat4*d to that genus. 
It ae<*ni8 to grade easily into B. antf'costuta Sut. at Target Gully, and it 
is doubtful whether the latter 8])ecies should be rc'tained. Sub^r's records 
of B. alhula (Hutt.) from Oamaru localities are based on these forms ; the 
Recent st»eeies does not occur in the Awamoan. Of the two remaining 
s])ecies of Bathytoma admitted by Suter, B. perlata Sut., though not ty])ical, 
may stand for the present, but B. sulcata (Hutt.) is a Pseudotoma, and 
on account of the preoccupation of Hut ton's name has Ixen renamed 
P. huttoni Finlay (26).* 

Suter has descrilxd as distinct s|)ecieh Tntonidea com pacta Sut. and 
Tntonidea elatwr Sut., ami these two are quite different from the only 
other New Zi^aland s^xcies, T. acntwingidata Sul. (also plentiful at Target 
Gully), but very similar to each other. Two years ago I found difficulty 
in allotting the dozt»n sjK'cimens I then had to these two 8[K?cieH. Now, 
with over a hundred sjMH’imens, the difficulty has increased so much that 
the only conclusion {lossible is that the two forms must bt* united, 
T. elniior Sut. being only a slender juvenile form of T. compacta Sut. On 
coiiijiarison of tin* diagnoses the ])oints of sejiaration s(*em at first to bc^ 
faiily numerous viz., solidity of shell, number ot axials p(»r whorl, height 
and angle of spire, protoconch, and tuljcrcles on the inner hp. Taking 
these {loints in turn, one finds from a study of a large suite in conjunction 
with the ty|X's of the two s^M^cies that — (1.) Shells otherwise the same are 
quite indifferently thin or solid. (2 ) The s])in» varies from a little less 
than the height of aperture ami canal to I’onsiderably m(»re than this 
height, its angle consequently varying gn^atly. (3.) The axial rilis vary 
from 9 to 16 ]>er whorl, but are generally 11 or 12; they may Im' very 
sharp and prominent on the body-whorl, or low and flat, and they usually 
Ix'come olisolete on up])rocaching the api»rture ; sometimes they are 
restricted to the upper whorls, the body and |xnultima1e whorls Ixing 
smooth except for spiral sculpture. (4.) The spirals may Is* sharp and 
distant or ffattish and close together, tlie interstices vaiying from two- 
thirds to four times their width. (5.) The tubercles on the inner lip 
vary in number between 8 and none at all : they are quite irn*gularly 
spaced, and may be strong or weak. (6.) The protoconch is also variable, 
mostly IJ whorls, sonu^times set obliqely to the shell -axis, the nucleas 
prominent or inconspicuous. These facts show how extnmiely incon- 
stant this species is. Another variant seems to be the fonn described 
by Marshall and Murdoch (8o, p. 83) as Euthria siibcaUimorpha, This 
species is widely different from Euthria callimorpha Sut., which belongs 
to a totally unrelated genus ; but if the figure is conqiared with that of 
Tritmidea elatior Sut. it will at once be seen that the shells are congeneric, 

* In this change I have been anticipated. I notice that in the JRevue Criiiqus de 
PaUotociogie (rec*eived ainoe the reading of the paper), vol. 20, No. 1, January, 1916, 
p. 9, Commann has noted the preoccupation of thu name, and has supplied a 
substitute ; the correct name is therefore PseudoUma aukri (Cossmann). 
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and, in iny opinion, also consj)tMific. E mbcntbmorphd has only 8 ribs 
on the body- whorl ; this seems to be due to the wide spacing and 
olisoleseeneo near the ajiorture, for the figure shows more ribs on the 
spire-whorls ; in any ease, this feature is very variable. The only 
imjiortant dillenmce seems to be the spiral sculpture, which in E. sub- 
idflmorpha is said to consist of “ fine, close, incised lines, forming lightly 
raised threadlets on the upper spire -whorls." But it is also mentioned 
that tlie only exam])le is rubbed ; wearing of the spiral ridges in tliis 
shell produces a groove down the iM^ntre, so that a shell in which the ribs 
are originally close seems to have a sculpture of still closer linear grooves 
when worn. Although no s})ecimen in my collection exactly matches 
E, suhcaUimorpha M. k M., every [mint mentioned can be matched on 
different sheila. As in the case of Bathytotna (ransenna (Sut.), the conditions 
[inwailing at Target Gully seem to have induced excessive variation, but 
for all these forms only one species can be admitted. 8o many different 
forms occur that it is impossible to find valid distinctions, no one difference 
being constant. Tritonidea compacfa Sut. has priority of place, and, as it 
was mentioned earlier in this pa[)cr that the generic name Pallia must 
displace Tritonidea, the species T. compacta Sut., elatior Sut., and Enthria 
Huhcallunorpha M. & M. should be united under the name Pallia compacta 
(Sut.). Even this, however, is only provisional, for these shells are 
<*ongeneric with the Pliocene Enthria Mriata (Hutt.) (which again differs 
from the Recent shell so called). Iredale (2d) has separated our Recent 
Kuthrias from the true European forms under the genus-name Euthrena, 
and E. stnata (Hutt.) does not seem congeneric with E. vittata Q. k G., 
the type of this g<‘nus ; it may, however, be [mssible to place it in Evame, 
the ty[)e of which is E, tinea Mart., but 1 have not enough R^'cent material 
to judge at present. The corr(*ct placing of this group will demand much 
labour. While this subject is bcung dealt with, it may be itt'ratA^d that 
the records of Verconella caudata (Q. & G.) from Target Gully are based 
m examples of P. compacta (Sut.) which have lost the outer lip and have 
no denticles on the columella. 

The case of Natica zelandica Q. k G. needs I’onside ration. Doubt has 
been thrown by other writers (7) on Sutc»r’s accuracy in identifying the 
small fossil Naticas, so plentiful in Awamoan horizons, with the Pliocene 
and Recent form ; and here, again, study of a large number of specimens 
shows that Suter erred. Oastlecliff forms, allowing for individual varia- 
tion, arc identical with the Rt^cent shell, but T have so far failed to find 
N, zelandica Q. k G. in any Awamoan horizon, the nearest approach to 
it being specimens of a new species from White Rock River, which, 
though decidedly distinct, is in some ways intermediate between N, zelandica 
Q. k G. and the common Natica of Awamoan localities. This latter 
form, which has been generally taken for N, zelandica Q. & Q., differs 
from it in many respects, notably its consistently smaller size and totally 
iliffcrent spire. It is very plentiful at Target Gully and Pukeuri, and 
occurs at most Miocene localities. A third speies, occurring at Pukeuri, 
Target Gully, and Ardgowan, though much less frequently than its 
companion, is more nearly allied to the White Rock speies, and, like 
it, bears a suprficial resemblance to N, zelandica Q. k G. Natica 
rnaoria Finlay (= australis Hutt. (5) ) and Polinices oitreus (Hutt.) are also 
represented in Awamoan beds by distinct speies. These new speies, 
together with many others, will be described and figured later, but in 
the meantime Natica zelandica Q. k O., N. tnaoria Finlay, and P. vitreus 
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(Hutt.) luufit b« oniitied from the Targot Uully, Pukouri, Ardgowan, and 
Awamoa liata, and from all other Awamoan liata. 

In th(» Vcneridae more eonfuaion Heema to exist than anywhere else. 
By far the commonest Venerid at Target dully is the shell Hutton 
described (5) as Ghione t^llicala^ of which species the later Cytherea 
chariesm Sut., from Otiake, is undoubtedly a synonym. In the collection 
of th«» Otago School of Mines, specimens of this shell arc indiserimi- 
nat<'ly labelled Ghione tnerifiionalis (Sow.), Gytherea oblotuja (Hanley), and 
G, suhmlcata (Sut.). Since the list-names are apparently based on such 
records as there, it is unquestionable that several of the names must U 
droptx*d, as the s|K»cies to which they refer do not really occur at Target 
dully. Instances of this are Gytherea mlcafa (Ilutt.) and C, mhsulcaUt 
(Sut.). As a result of weathering, tlie sculpture^ of Target dully shells 
is not normal -the ribs a])pear too far apart ; it is only on Pukeuri and 
Otiak<‘ s|M*eimen8 tluit the true sculpture of fine, close, erect lamellae is 
seen, (^ossmann has stated that the G, ohlonga (Hanley) of Target dully 
differs from Pliocene fonns, and has projxwed the name C, Mihohhuga (1). 
As th(‘re is no published figure or description of this shell, Cossmann’s 
name is a nonien nudum ; but there is at Target dully a spt»cies heavier 
than G. oellicata Hutt., and with different hinge, and this is probably the 
species referred to by Cossmann.* G, yatei dray (which, by the way, is 
the ty|K‘ of Iredale’s genus Gallanaitts (6r*), and should bear this genus-name) 
does apparently occur at Target dully, one shell having been found which 
is inseparable from Kc'cent (‘xamples. Callanaitis speighti (Sut.) is listed 
from Awanma ; I have found one fragment of this s|)ecie8 at Target 
dully. Not so rare, but still rather uncomtnon, is the shell Suter identi- 
fied as Ghione menodesma (Q. & G.), but which Cossmann considers dis- 
tinct from this Recent sjx'cies and names G, marshalh (1 ) -another nomen 
nudutn. Study of a dozen or so specimens shows quite clearly that the 
shell IS easily separable from C. mesodeama (Q. & G.) by its thinner,, 
smaller, and more elongate shell, and its much finer sculpture, the ribs 
being narrower and almost twice as dense as in the Recent shell. 

There is room for doubt as to the correctness of the identification in 
the following ea!x*s : Graaaatellitea obeaua (A. Ad.), Placunnnomia zelandica 
(dray), Steptochetua n. sp., Turbonilla priaca Sut., Sinum carinatum (Hutt.), 
and Ileliavua imperfectua Sut. Notes on these are given as follows : 

GraaaateUitea obeaua (A. Ad.) has been stated by Murdoch (in 7) to 
differ from the Recent form. Study of the very plentiful Target dully 
material shows the shell to be very variable in shap* and dimensions ; 
also, Target Gully forms are generally almost smooth except for a small 
concentrically-sculptured area below the Ix'aks, while forms from othei 
lo(*a]ities are generally strongly ribbed all over. Much niat<*rial from 
other localities must be studied before it can lx» decided whether these 
and other differences are six'cific, varietal, or merely local. It may lje 
note<l that young shells of the nearly allied Wharekuri species G. aubebeaua 
M. & M. are practically indistinguishable from G, obeaua (A. Ad.) : elongation 
occurs in a dispro}x)rtionately rapid manner with age. 

Placunanomia zelandica (Gray) : There is considerable difficulty in 
correctly identifying fossil s|)ecimens of this genus and the related genus 

* Mr. Marwick has completed a thorough revision of the New Zealand memlx^r^ 
of this family, and in his manuscript, which 1 have boon privileged to see, has placed 
f''. auhoblonga in the section Venmcola of Antigona, and veUicata in the SM'tion 
V entricotoidea of the same genus. He also rejects the records of Doainia greyi Zitt. 
and MacroedUiata muUistriaia (Sow.) from Awamoan localities. 
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Anoitna. Oliver Huh recently (II) limited the New Zealand Recent species 
to two, A. walteri llect. and A. trigonopsis Hutt., making A. hutioni 8ut. 
a synonym of the latter, and removing A. furcata 8ut. to the genus Moma, 
where P, zchitidt^a (Oray) should accompany it. Suter (136) recorded 
M. furcata (Sut.) from the Hutchinsonian of Mount Brown, and gave 
iiis opinion that the correct name for the common fossil Anomia w^as 
A, tnqouopsis Hutt., of w'hich A. walteri Hect. should be regarded as a 
synonym. Thus at present the Tertiary species are in a very unsatisfactory 
state ; as regards Moniay only one Miocene s|M*cies viz., A/, incimra 
(Hutt.) should be recognized in the meantime. 

Sfreptochetus n. sp. is probably a Voluta s}K*cieR or its cast. There is 
no such label in the Otago School of Mines collection, and Mr. Marwick 
informs me that there are no Target Oully s]H‘cimenH so named in the 
Geological Survey collection, w'hile shells from Black Point and Kakahu 
so named by Suter are only Volutoid casts The name should be 
dismissed from the lists until b<‘tter-authenicated specimens are found. 

Turl)oniUa pnaca 8ut. : The identity of the specimens so named by Suter 
from Target Gully with the ty[ie from Blue (liffs has yet to lx* confirmed. 
Cossniann has referred T. oamarutica Sut. to Acirsella (1) (missp(*lt Acfssella 
in the reference), a genua of the Epitoniidae, and this is a much better 
location than Turhonilla. The apex is not heterostrophic, no fold what- 
ever is visible on the columella, and the priphery is much more rounded 
than is usual in TurbouiUa. There is another undescribed species of 
Acimella at Target Gully and Pukeuri, and at least four true s|x*cies of 
Tnrbovilla^ one of ivhich ci*rtainly seems to be a Mormula ; but until 
spt*cimens of T, prisca Sut. are examined it cannot be stat(*d wdiether 
that species is a Monnula or an Acirsella. It may be noted, in pass- 
ing, that the discontinuous varices which Suter emphasizes in the case of 
T. priscxt Sut. are also present on most sjiecimens of A. oamarutica (Sut,). 

Sinum carinatum (Ilutt.) : No authentic records of this peculiar shell 
from any other than the typt* locality. White Rock River, are known. 
Suter s identifications from 1'arget Gully and (*lscwhere are based on 
fragments of Calyptraea. For the present it had bt*tU*r be omitted from 
the Target Gully list. 

Heliacm imperfectus Sut. : The holotyjx* of this species should la* in 
the Otago Museum, but cannot be* found, and 1 know of no other 
specimen. The diagnosis that Suter was able to draw up is so tx)or as 
to render trustworthy identification almost imtiossible, and the worn 
stati* of the lost holotype makes its g(*neric ))osition so doubtful that the 
best thing tiO do under the circumstances is to drop this species altogether. 

Phalium pyrum (Lamk.) is recorded from the Rifle Butts and Ardgowan, 
but no full-grown, or even half-grown, compleU^ specimen of that species 
has been collected from Awamoan horizons so far as I am aware : the 
record from the two localities mentioned is based on juvenile shells alone. 
Some 8|x*cimens in the Otago School of Mines collection from Awanioa 
are also labelled with tliis name. A comparison of these 8}>ecimens and 
shells from Ardgowan, where the form is not uncommon (though no 
perfect shells have been found), with Recent specimens of the sjiecies 
shows that there are constant differences in the apices (e.g.^ the spiral 
striation is much stronger and coarser, the keel of the spire-whorls is 
much more prominent, due to the greater strength of its nodules, &c.), 
and especially there are radical differences in the body-whorl, which in 
the fossil shells bears four nodulous keels, gradually decieasing in strength, 
but in the true Cassidea pyra (Lamk.) is practically smooth apart from 
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the one row of low nodules on the keel. The fossil shells, though at a 
casual glance deceptively like the lieeent shell, are in reality only juvenih* 
and imperfect forms of a shell long known from the Oamaru Tertiaries 
namely, Oaleodea setiex (Hutt.). The oc<‘urrenee of these pyruni " forms 
together with perfect adult shells at Pukeuri and Ardgowan enables a 
direct comparison to Ik* made, and the identity of the two is cc*rtain, so 
that th<‘ recx)rd of C, pyra (Lanik.) from Awamoan horizons should be 
replaced by that of Galmlea senex (Hutt.). The shell of Galeodea sener 
(Hutt.) l>eing fragile, and its distribution in Oamaru localities wide, it is 
not surprising that, (hough the occurrenci* of |>erfect 8|K‘ciinens is rare, 
the finding of apical fragments is not uncommon, and, as these fragments, 
as noted, have given generic trouble in one case, it is quite fxissible that 
they may have done so in other cases. Thus specimens in collections 
havt* quite jxissibly b<H‘n included under Slrufhiolaria (who.se apex they 
much resemble, esjs'cially when worn), Siphonalia, and Ficus. 

This completes the rather lengthy tale of necessary alterations in the 
list as it stands at present. At the same time, however, it must bo borne 
in mind that no European palaeontologist has yet examincHl any con- 
siderable number of our Tertiary 8 ])ck*u‘S ; when this is done we may 
ex])ect extensive alteration in the generic names at present adopted, and 
in many cases th(‘ location of shells of which there are no New Zealand 
Recent representatives must be regarded as tentative. 

Some remarks on the general variation noticeable at Target Gully may 
not be out of place here. As mentioniKl by Park (12, p. 03), the deposit 
is of no great depth, though deep- and shallow- water shells are inter- 
mingled, and many rolled fragments are present, showing that the shell- 
bed was subject to strong disturbances while being laid down. This 
unsettled nature of the habitat induced great variation in certain species 
which under normal conditions w^ere fairly constant. It must have been 
a period of stress and struggle and ra])id change of environment. For 
this reason Target Gully is not always a satisfactory collecting-ground : 
though s]iecies and specimens are very numerous, they are often ill- 
pre8erv(*d, and, worse still, atypical. If a species occurs there and also at 
another locality, it is generally safer to take the second form as th<* more 
typical one. The application of this really matters, how'ever, in onl\ a few 
special cases, [iractically all imted previously in this paper ; the majority 
of the Target Gully shells form very satisfactory and fairly constant 
spmmeiis. The Arclgowan shell-bed, which of all the Awamoan horizons 
is the nearest approach to the actual Target Gully bed, is very similar 
to it stratigraphically and palaeontologic.ally ; the sandy matrix is lighter 
in colour, though glauconite is more abundant, and the fo.ssil8 are often 
much more poorly preserved and fragile than at Target Gully, wdth a 
characteristic whitish and often chalky appearance. Then* is a consider- 
able difference in the common species, and the Ardgowan fauna is not so 
rich as the Target Gully fauna, though the 8}iecic8 are much more constant, 
this betl being deposited probably during quieter conditions. Among the 
8})ecie8 which are fairly constant at Ardgowan but variable at Target Gully 
are Xymene lepidus (Sut.), PoUia compacta (Sut.), Turricula oatnarutica 
(Sut.), Venericardia lutea (Hutt.). The Pukeuri beds consist of very fine 
sandy material, well consolidated, and, when damp, almost of the con- 
sistency of clay. Very poor results arc obtained if fossils are sought in 
the dry bank, either by scanning or by digging ; the specimens are quite 
hidden by the matrix unless well weathered out, and are also exceedingl) 
fragile. Fortunately the clay crumbles readily on sieving in water, a 
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surprisiiifr amount, of rich and clean material remaimiig. Target Glullv and 
Anlgowan ahell-aand is more satisfactorily sieved in tlie dry state. Awaiaoau 
clay is much mon‘ ilifficult to work with, and crumbles only very sHghtlv 
in water. Otiake sandy matrix crumbles easily in the dry state, but not 
any more easily wlien damp. 

The staU‘ ot tin* beds at Pukeuri indicates |)eaceful deposition. Perfect 
sIjcJJs arc more often found, and there is litlle variation : it is consequently 
a good locality for typical sjwcimens. Interesting minutiae also abound 
here. Variable Target Gully shells which are fairly constant at Pukeuri 
are Acirsella oamamtica (Sut.), Bathylomn tramenna (Sut.), VcrithieUa 
fidicula Sut., CorhuJa pumila Hutt., Mesaha striohta (Hutt ), and Vexillum 
fenestratum Sut. Other very variable Target Gully s|x*cie8 are the forms of 
Turritella^ Ancilla, and Terebra orycta Sut. 

The lists of shells from Pukeuri, Ardgowan, and Awanioa may be 
brought up to date by making the same corrections as indicated ht*re for 
the Target Gully list, and adding the following new recorrls. 

PuKKURi List. 

Acid the species BullineUa soror (Sut.) {Cyhchnella]^ Alecfrion hUerostata 
Sut., and Brocchim pukeunemsiH (Sut.) \^Pty(:hatractUH^^ originally described 
from this locality, but somehow omitted from the list ; also Pnyodula 
i}egrandi8, Antimitra vexilUformift, and Volumbarnim maorium^ describ<*d by 
Marshall and Murdoch from this locality (8d) ; and the following forms : — 

Acirsella oamarutica (Sut.). \Turhonilla.] 

Bela infelix Sut. 

Bela tenuilirata Su^. \Ptychair(wtus,'\ 

Bullinella cf. striata (Hutt.). [Cylirhnella,] 

^Cadulus delicatuhfs Sut. 

Calliostoma suteri Finlay. 

Ca!liosto7na suteri var. fragile Finlay. 

*Calypfraea tenuis (Gray). 

Ohlainys rhathamensis (Hutt.). [Pf*cten.\ 

*Crepidula monoxyla (Tx'ss.). 

Cuculhea australis (Hutt.). 

*Denta1iuin eenstatum Kirk. 

*Divaricella cuiiiifigi (Ad. & Ang.). 

Erato neozelanUa Sut. (Also from Devil’s Bridge.) 

Ealimn obluina (Hutt.). 

"^Gari cf. hneolata Gray. {Psaminohia.] 
iMcinida laminaia (Hutt.). [Loripes.^ 

*Macoma edgari Ircdale. \Tdlina glahrella.] 

Mactra cf. discors Gray. 

Mactra scalpellam lieeve. 

Mesalia strwlata Hutt. 

Mania incAsura (Hutt.). [Placunanoinia.] 

*Murex zelandicus Q. & G. 

Nuculana cf. semiteres (Hutt.). [Leda.] 

Perten huttoni Park. 

Phdadatnya neozelanica Hutt. 

*Philine canstricta M. & S. (New* as a fossil.) 

Pseudotoma suteri Cossm. [Bathytonia sulcata,] 

*Rhizoru8 rejlexus (Hutt.). [Volvitlella,] 

Ringicula uniplicata Hutt. 
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*SaxKam arttiea (L.). 

Sinum miocaenicum Sut. 

Sfruthiolaria nubapinosa Marwu'k. 

*Tellina eugonia Sut. 

’^Telhna Uliana Irodale. [T, deUoidaUs.] 

Terebra costata Hutt. 

Trichotropis 8p. near clathrala How. 

Trivia aoellanotdes McCoy. 

*Turbonilla zelandica Hutt. 

Typhia maccoyi T.-Woods. 

V eniricaloidea vellicafa (Hutt.). [Ckione.] 

Xyrnene lepidua (Sut.). [Trophon,^ 

Arikjowan List. 

Actaeon praecuraoriua Sut. 

Aethocola aptntfera Finlay and McDowall. [Siphonalia.] 

*Anomia fngonopaia Hutt. 

Bathytoma transentut Sut. {Leuoosyrinx alta tranaenm,] 

Bela ienuilirata Sut. [Ptychatra4Uu8,\ 

Brocchina pukeuriensis (Sut.). [Ptychatractna,] 

Biillinella enyai (Hutt.). [Gylichrella,^ 

Btdhnella aoror (But.). [Cylichnella,] 

"^Cadulvs delicatulua Sut. 

Callwatoma cancellatum Finlay .f 
Calliosloma marwicki Finlay. 

Calhostonia mten Finlay. 

Callioatoma auteri var. fragile Finlay. 

Cerithidla jidicula Sut. 

• Chlamys {PaUiunt) bumetti (Zitt.). \Pecten,\ 

Chlamya chafhatnenaia (Hutt.). [Pecfen.] 

*C?datny8 radiatva (Hutt.). \Pecten.\ 

Gofhala punnla Hutt. 

Gouthouyia concinna M. & M. (Known j)rcviously only from the 
holotype from Target Clully.) 

*DentaUum ecoateUutn Kirk. 

*Diplodonta globularis (Lamk.). 

*Divaricella cumingi (Ad. & Ang.). 

Doainia magna Hutt. 

Elachorbis helicoidea (Hutt.). 

Elachorbis politus (Sut.). [Girculna,] 

*Emarginula striatula Q. & G. 

Erato neozelaniat Sut. 

Oaleodea senex (Hutt.). 

Leucoayrinx aUa (Harris). 

Limea transenna Tat^*.]; 

Limopais zUleli Iker. 

*Lucinida concinna (Hutt.). \Loripe^.] 

t Thu name being preoeeupied by Schefman {Hm, Siboga Sxpett.^ Livr. 39, p. H9. 
1008), I propone to subBUtuto for it the name CaUioatoma temporemuti nom. nor. 

X This IS a very interesting discovery, as there are surprisingly few Australian foxsils 
that are found in our Tertiaries, and this record adds a well-known Baloombian shell to 
their number. Three complete valves have been found here, but the shell has not been 
Recovered elsewhere. Oenus and species new to fauna. 
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'^MaconWr edgari Irodale. [Telhna g1abirelh,\ 

MargineUa fraudulenta Hut. 

Mesalia striolata (Hutt.). 

*Mnrer zelatidions Q. & G. 

^Nurula hartvigiana Pfr. 

*Nu-cula simplex A. Ad. [N. strangei A. Ad., which does occur here, 
<*ontrary tx) the statement in Bull. 20. — Si*e 12. J 
Nuoulana cf. semileres (Hutt.). \Leda.\ 

*Pleurodon waoriantts H(»dley. 

Pollia com pacta (Rul.). [Triton idea.] 

*Protocardia piilchella (Gray). 

Pseudotoma excavata (Sut.). [Bathytoma ,\ 

*Pteronotus angasi (('rosse). [Murex,] 

Ringicula unipheata Hutt. 

Struthiolana calcar Hutt. 

Struthiolaria spinosa Hector. 

Struthtolaria suhspimsa Mnrwiek. 

Terebra oryctn Sut. 

Trivia at^llanoidcs (Mc(\»y). 

Typhis maccoyi T. -Woods. 

Vent ricolo idea vellicala (Hutt.). ir^/owc.] 

*Zenatia acinaces Q. & G. 

Awamoa List. 

TIktc are several different kinds of matrix from which shells have been 
collected at this well-known locality, and lists from these will, if found 
necessary lat<*r, he given separately. Jn the meantime the new records 
made here are marked according to the matrix in which they were found 
(1) Shelly boulders cast up on the beach ; (2) blue clays forming the banks 
of the creek ; (3) very hard and rather poorly fossiliferous mudstones 
apparently resting on the blue clays, and cropping out all along the beach 
at higli-tide level. Fossils often as casts, but no records are here made 
on such. 

The list spt'cimeiis come chiefly from (1), as also did the bulk of the 
Geological Survey Awamoa specimens, which were not examined by Sutcr. 
Good collections have not previously been made from the far more 
imjjortant locality (2). 

Aefaeon praecursorius Sut. (1). 

Aethocola spin if era Finlay and McDowall (1). 

*Amphidesma sublriangulcUa Wood (3). [Mesodesnia.^ (New for 
tlie Miocene ; the specimen is a young shell and may be 
rcf<*rable to the subsp. pliocenica Oliver.) 

Anotnia t/igonopsis Hutt. (1). 

Bivetia bremrostris (Hutt.) (I). [Latirus.] 

Brocchina pukeuriemis (Sut.) (2). [Ptychatracius.^ 

Bulhnella soror (Sut.) (1 & 2). [CylichneUa.] 

CorbuUi hunierosa Hutt. (2). 

*Crepidula monoxyla (Ijcss.) (1). 

Crossea cf. subMiata Tate (2). (Probably same as the species 
recorded by Marshall as C, labiata T.-Woods from Pakaurangi 
Point.) 

CucuUaexi aUa Sow. (2). 

Cucullaea alta var. B Hutt. (1 & 3). 
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Guculktea aufstralh (Hutt.) (1). 

^Diplodonta ylobularis (Latnk.) (1). 

*DimricelUi earning) (A<]. & Ang.) (1 & 2). 

*Emarginula strialula Q. & G. (I). 

Oaleodea senex (Hutt.) (2 & 3). 

Glycymeris huttom Marwirk (1). [G. qloljosn (Hutt.).] 

Limn hullata Born (2). 

Lucinida laminata (Hutt.) (1 & 2). iLonpes.] 

*Macoma edgari IrcMlalo (1 & 3). [Tellnm ghbrella.] 

*Mactra cf. disexyrs Gray (3). 

*Mai‘(ra acalpellum Roevt* (1). 

*Malh'tia australis (Q. k G.) (I, 2, & 3). 

Monia incisura (Hutt.) (1 & 2). \Placunanomia.] 

Pecten huUoni Park (3). 

*Protocardia pnlehella (Gray) (1). 

Pyrgulina pseudonigata (M. k M.) (2). 

'^Rhizorus rejlexas (Hutt.^ (1). [V ohulella .\ 

*Serpulorbi8 sipho (Lamk.) (1). 

Sinam miocaenicum Sut. (2). 

*Spisula cf. aequikUeralis (Dosh.) (3). (Nl‘^^ for th*^ Miocenr.) 

StnUhiolaria subspinosa Marwick (1 & 2). 

StruthioJaria cf. ohesa Hutt. (1). 

*Tellitia gaymardt Ircdalc (3). \T. alba Q. k G.J (llecord con- 

firmed.) 

*Tellina hlwna Tredalc (1). [T. deltoidaUs.\ 

Terebra orycia Sut. (3). 

Teredo heaphyi Zitt. (1). 

Ventricoloidea vellvcaia (Hutt.) (1 & 3). [Chione,] 

Vexillum linctum (Hutt.) (2). 

Vescillunt ratidolomam Sut. (3). 

Xymene lepidus (Sut.) (2). {Trophon.} 

^Zenntia acinaces (Q. k G.) (1). 

Add alao the aperies EuUmella awatnoaensis M, k M. (2) and Turbomlla 
awamoaxmsis M. k M, (2), recorded by Marshall and Murdoch (Sc), but not 
Daphnella oaricostata M. k M., which is a 83 nionyin of Bela cnnaliculata Sut. 
(s(‘e ante). Besides the a]>ove, the following forms have been recorded a.s 
occurring at Awanioa. They are not given in the list, but are mentioned 
in various places in Pal. Bull. 2, 3, and 5 — ^in several ca»<es as holot,\ jics. 
Aethocola coslafa (Hutt.) (2 ?). [t^ipkonalia.] 

Bathytoma Iransenna (Sut.) (2). {Le^fcosyrinx.] 

Corbula kaiparaensis Sut. (2). 

*Cra88ateUite8 obesus (A. Ad.) (1, 2, & 3). 

Drillia awamoaxtnsU (Hutt.) (2). 

Lima colorata Hutt. (1, 2, k 3). 

Limopsis zealafidica Hutt. (2). [L nurita Brocchi : not of Brocchi.l 
Rtssoina vana Hutt. (2). (In another pa]x*r in tiiis volume (p. 493) it 
is shown that this name should be omitted from these lists.) 
Trigonia semiundulata Jenkins. \T. subundulata Jenkins.] (Mr. 
Marwick has shown that this record should be deleted, as it is 
based on an Australian specimen.) 

Turrwula huttoni (Sut.) (I & 2). ftSfurcM/a.] 

The above lists considerably reduce the number of species peculiar to 
any one of the localities, and it is very probable that more exhaustive 
coUccting would still further reduce them. 
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A resume of new i)oint« in connection with nomenclature and range of 
»[)ecieB indicated in this jiaper would run as follows : — 

(1.) New generic jJacings:-- 

Latirus hievirosfns (Hutt.) Bivefia. 

Circulns helkoides (Hutt.) 1 

Circulus polilus Sut. > ElarharhU, 

Circulus nngulatus Bart. J 
Odostomia pseudorugata M. & M. Pgnjuhmi, 

Cymahum suieri M. & M. . . Xymene, 

Aiistrofritou ueozelauica M. ^ M. Charonia, 

Ptychntracim temnliratus Sut. . . Bela (provisional).! 
Ptychatraiius puleuneusis Sut. Btocchina (provisional).! 

Admete anomaUt M. & M. Brocchma (provisional).! 

Borsonna ctnda (Hutt.) . . Brocchma (prcivisional).! 

Admete lacunosa Hutt. . . Bonellitui. 

Tjeucovfrntd trumenna Sut. . . Bathytoma (provisional). 

(2.) New synonyms advocated (correct name second) : — 

Protocmdm sera Hutt. P, patuUi (Hutt.). 

Corbuh camhcnlata Hutt. . . C. hnmerosa Hutt. 

Dapknella vancoaiata M. & M. . . Bela canaliculata Sut. 

Surcula fusiform ts (Hutt.) .. TurncuUi oamarutica (Sut.). 

Surciila hnttom Sut. . . Turricula oamarutica (Sut.) (?). 

Tritomdea elatior Sut. . . PoUta compactn (Sut.). 

Euthria subcalhmorpha M. & M. Pallia compacia (Sut.). 
Cytherea chariessa Sut. .. AiUigona vellicaia (Hutt.). 

(3.) StKJcics wrongly recorded from the Awumoa stage : — 

*Thoristella chafharnevsis (Hutt.). 

*Trochus tiarcUus Q, & (i. 

*Cantharidus tenehrosus A. Ad. 

enericardia difficilis (Desh.). 

*Crepidula costata (Sow,). 

*Xymene quirindus Iredale. 

Milra annmica Sut, 

*Noz€lxi emarginetta (Hutt.). 

*Fusinus spiralis (A. Ad.). 

Cymatium minimum (Hutt.). 

Tvrris regivs Sut. 

Borsonia (all species). 

*Verconella camata (Q. & (}.). 

*Verconella dilatafa (Q. & (1.). 

*Turritella, *Ancilla, and *Ahithoe (all Recent .six^cies). 
Olycymeris suhglohosa Sul. 

*Bathytoma alhula (Hutt.). 

*Nalica zelandica Q. & (t. 

*Nati(‘a maoria Finlay. 

*Polinice8 vttreus (Hutt.). 

*Antigoua ohlotiga (Hanley). 

Chione subsuloala Sut. 

*Chione mesodesma (Q. & G.). 

*Cas8idea pyra (Lamk.). 


! Soc addendum. 
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ADDENDUM. 

Most of this [lapor was written more than two vears ago. Since then 
much new material, both Neozelamc and foreign, has eomo into my hands ; 
also. I have much information that was not tlien available ; and I now 
find that it will bo imperative to create new groups for some of the species 
discussed. Tt is wiser to give a difficult species a niche of its own than 
attempt time and again to force it into genera which will not satisfactorily 
contain it. As it will be some years before all the vaiious genera discussed 
can be tri‘ated separately, and confii.sion over these species w^iil but increase 
during that time, 1 have decided to deal with some of the more urgent 
cases now, and herewith j)ro])08e new genera for tlicir recejition. Incor- 
poration of those in the paper would have necessitateil so much alteration 
of the type that my earlier remarks have been allowed to stand, and the 
new nanu's all brought togethei in a postaenpt. 


Inolisella n. gen. Tyjie, Ptychairartvs pukeunemus Sut. 

Classed provisionally as a Brocchtnta in the paper, this shell and its 
allies difTor ^rom that genus in the thin shell, difforont form of growth, 
disiTepant sculpture, much straighter columella, and lather pronounced 
posterior notch in the outer lip just at the keel. 

The genus-name for these attractive little shells is with much pleasure 
given in honour of Dr. J. K. H. Inglis, of Otago University, in appreciation 
of his unfailing kindness and consideration. 


Maohivetia n. gen. Type, Turbinella hrevirostris Hiitt. 

The various previous locations of this shell in Turbinella, Penslernia, 
Taron, Laiirus, Aphera, Leurozonia, and, finally, Bivetta, sufficiently attest 

17— Trans. 
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tlie iioed for a new division. The shell is very peculiar, having the very 
large protoconch of Uxia (but far more asymmetrical, and with an immersed 
nucleub), the shell formation of Apheta, the strong basal fascicle and notch 
of Cancdlaria, a slight umbilicus, and a straight columella. The general 
appearance is that of Bivetia, but the anterior notch is more lateral, the 
columella plaits different, and the pillar much less bent backwards and 
twisted; the apex disagrees radically. Cossmann, in mentioning this 
shell, has already indicated the probable need for a new group. Merica 
irmnionensis (Tate) lias a somewhat similar aperture, hut a different form 
of growth and embryo. 

Oamabiia n. gen. Type, Adtuete stUen M. & M. 

This shell and its Australian allies do not correlate well with any 
Cancellarid group : the reticulate sculpture of strong, sharp, spiral and 
axial ridges ; the very strong peripheral keel, and wide, smooth shoulder ; 
the inflated body-whorl, and rather short spire ; the mere truncation of 
the slightly develojietl canal ; the absence of fasciole and umbilicus ; the 
straight pillar, flexed a little to the left below, and bearing two close, 
transverse plaits as in InglMlay with a third spirally twisted, almost vertical 
ridge forming the base of the columella ; and the small, one-whorled, askew 
protoconch, form a characteristic and easily recognized combination. 

Nassicola n. section. Type, Neptunca cosiata Hiitt. 

In shape and appearance of canal somewhat intermediate between 
Aethocola and Cominella, but the apex shows that relationship is really with 
the former. The strong, keeled fasciole ; the short and rather indistinct 
canal, bent strongly to the left instead of spirally downwards ; and the 
general habit of the shell, all demand sectional recognition under Aethocola. 
Further species of both Aethocola s. .<»tr. and of Nassicola are awaiting 
description. 

KuuoBEiJi n. gen. Type, Ptychafractus tenuiliratus Sut. 

This shell and its Neozelaiiic and Australian allies have been fully 
discussed in the paper, and the necessity there shown for a new genus. 

Paras YR iNX n. gen. Type, Plearotoma alia Harris. 

Related to, and classed by Suter under, Leacosyrinr, which has a different 
type of sculpture ; shorter, more flaring, and more bent canal ; and much 
shallower, more open sinus. The sinus of Parasyrinx is in shape and 
depth quite reminiscent of BaihyUma^ but is on the lower third of. the shoulder 
instead of on the keel. Characteristic of the now genus, too, is the one 
strong peripheral keel, the typical species being otherwise quite bare of 
ornament, though other forms have weak basal spirals. Here may be placed 
Leucosyrinx aubalia M. & M. and Sumda protransenna M. & M. There 
are several genera to which these shells bear resemblance: Leucosyrinx, 
Irenosynnx, and Steiraxia all contain forms more or less superficially similar 
to species of Paraayrinx, but, on close inspection, uniformly of a different 
facies ; their sinus is open and not deep, and the pillar much shorter and 
obliquely truncated. Paraayrinx has a but faintly twisted, long, slowly 
narrowing pillar. Anciatrosyrinx and Rouaultia are likewise carinated, 
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but the former has a recurved, spiny keel, and a sutural sulcus bounded 
be an elevated ridge, while the latter has a stout, twisted pillar, and the 
sinus on the keel. Perhaps the nearest relative is Cochlespira Conrad, an 
Oligocone genus ; but this also has a spiny keel, and the fascicle is separated 
from the suture by a beaded ridge. 

Austkotoma n. subgen. Type, Bathgtomu exeamla 8ut. 

For Bela vjoodsi Tate, an Australian Tertiary species, ('ossinanu has 
proposed the genus Beloplios, which he places in the Buccinidae. This 
shell, however, belongs to the Turridae, being quite similar in facies to 
Peeudotoma^ though it may at once be separated from the typical Italian 
forms by the deep basal notch, with its accompanying prominently cari- 
natod fasciole. P. laevie Bell, and P. intorta Br. have only a weak 
notch and a feeble fasciole, without a carina. The New Zealand species 
B. excavala Sut. and its allies (B. exiniia Sut., B. mien Cossm., B. robusta 
Hutt.,* * *** Clanalula neozdanica Sut., Ac.) seem to represent a later stage in 
development than B, woodsiy in that the axials tend to multiply, weaken, 
and ultimately vanish, and the spirals to form strong raised cords, often of 
greater general prominence than the axials. B. woodei has (like P. laevia 
and P. intorta) weak and thin spirals, but strong, persistent, and far more 
prominent axials, and the body- whorl is anteriorly far more contracted. 
Evolution is also evident in the embryo, which in P. intorta has a planorbid 
tip and bears only spiral threads ; in B. excarata Sut. the little pullus is 
erect and the whorls more closely knit, and for some distance before the 
terminal varix axial acceleration is shown, producing reticulation. Some 
of our species have already been referred by Sutor to Paeudotoma Boll. ; 
in rejecting this name from the Neozelanic fauna 1 would point out that 
PseudotoMus Cope, 1872 (Mammalia), has a year's priority and invalidates 
Bellardi's name. As a substitute, PaevdotonUna nom. nov. (type. P. laevis 
Bell.) may be suggested as causing the least confusion. From study of 
the apex it would seem that Paeudotomina descended from a form whose 
forte was spiral ornament, ])erhaps Crgptoconna or Cotwrhia ; strong axial 
sculpture (and, in Belophoa, a basal notch) then developed ; this became 
impressed on the protoconch in later forms, and finally began to grow 
obsolete again in Anatrotomay some of the New Zealand Pliocene forms of 
which have lost all but the embryonic remnants of axial ribs. 

Phknatoma n. gen. Type, Pleurotoma novae-zdandiae Reeve. 

A shell with superficial resemblance to Epideira Hedley, to which genus 
its author has suggested it may be referr^. There is really, however, 
no close relation between this shell and E, alriala (Gray) : the differences 
will at once be apparent to New Zealand workers when it is stated that 
Bathytonia ttodilirata (M. & S.) is a true Epideira, The latter genus is 
doubtfully distinct from Epalxia Cossmann, proposed for a few Parisian 
Eocene species which differed from Bathytoma s. str. in practically the 
same details as Hedley gives for Epideira; the types of the two genera 
are extremely similar shells. However, Hedley’s name may perhaps be 
retained in a sectional sense, since the austral species seem to have uniforndy 

* Hutton’s name dates from 1877 ; the same oombination had been previously 

employed by Packard (Mem. Boat. 8oc. Nat, Slat,, p. 232. 1869). The New ZetJand 

shell may be renamed Bdophoa (AuaUrokma) minor nom. nov. 

17 * 
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shorter canals than the more ancient E crenitlata (Lamk.) and its allies. 
P. novae-zelatuliae Reeve has a narrower and deeper sinus than both these 
f^roups ; it is not on the peripheral nodular row (which is never strong as 
in Epideira, and often quite obsolete), but just above it. in a rather smooth 
space, traversed always by at least one distinct spiral thread at the middle 
of the sinus. The spire is higher, the shell more slender, and the bead- 
rows much less conspicuous The a])cx is absolutely different, being 
conic, iiolygyrate, and quite symmetrical, much taller than wide ; the 
tip, though minute, not jiointed but flatly depressed and slightly immersed, 
not at all bulbous. And, lastly, a radical difference is the possession by 
Phemtoma of a strong basal notch in the canal, giving rise to a prominent 
fasciole and carina, just as in Belophos and Amtroioma. On account, 
however, of the wide differences in embryo and anal notch, Phemtoma does 
not seem otherwise closely allied to the Pseudotoininae. To PhetiOloma 
may also be referred Drilha cheesemani Hutt (Bathytmna), and Pleurotoma 
jjlliratella Hull. (Dnllia). Closely allied also is the group of shells oentring 
round Pleurotoma alhula Hutt. ; these forms are very common in the New 
Zealand Tertiaries. and form an easily recognized division of Phemtoma, 
as follows : 

(^RYPTOMKLiA 11 . suhgen. Type, Tjcucosyrinx fransenna Sut. 

In common with the restnclod forms these shells possess a basal notch 
and fasciole, but both th<»se and the carina are weaker ; the sinus and its 
traversing thread are the same, as also are the details of the aperture and 
the relative proportions. The species are of smaller size, and a highly 
typical feature is the dtvelopment of a strong peripheral keel, instead of 
bead- rows an<1 axial ribs, somewhat as in Parasyrinx ; one of these usually 
sharply carinates the spire-whorls at the lower third or fourth, but thence 
often becomes obsolete, leaving the body-whorl rounded. The most 
imjiortant difference, however, is in the apex, which, though of the same 
essential constniction, has only two much larger and stou^r whorls, thus 
losing its polygyrate, pointed appearance, and becoming bluntly conical 
and a trifle asymmetrical. With the genotype I would associate the 
following species : Drillia multiplex Webster, Defraticia excavate Hutt. 
(Oenotva), Pleurotoma albula Hutt. (Bathytoma), P. subalbula Murd., and 
Bathytoma antecostcUa Sut. Hedley has referred P. albula to his Ftlodrilha, 
This, as at iiresent constituted, is a heterogeneous group, containing at 
least throe diverse elements. None of these will satisfactorily receive 
P. aJhula ; as in the case of Phemtoma^ the presence of a basal notch, fasciole, 
and carina in the New Zealand shell outweighs superficial similarity of 
habit, and renders close relation improbable. P. steira Hedley is, from 
the figure, very much like a Crypomella, but from neither the diagnosis 
nor the illustration can the presence of a basal notch be deduced. Never- 
theless I think it will prove to be present in that, and possibly other, 
Australian species, it is worthy of note that Inquisitor meicalfei Angas 
seems to be an Austrotoma, closely related to the New Zealand Drillia 
optabilis M. & 8. 
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Additions to the Recent MoUuscan Fauna of New Zealand. 

By H. J. Finlay, Ediuoml Fellow of Ota^o Umversity. 

iRcml (ttfoie tht Otago Imtdatet Vlih December, 1922 , rcccued by Edito?, dittt t)ectmbn, 
1923. nsued tieparalely, 30th duty, 1921] 

Plate 52. 

Sbvkral new species discovered in seaweed- washings from Taien Beacli 
(a few miles south of the Taieri River), and in oyster-scrajnngs from the 
Bluff, and one or two larger s]x*cies from other localities, are described in 
the following paper. Of espi'ciai interest are the records of Cassidea stadiahs 
lledley and Charonia lampas var. euelia Hcdley : their size and ap^xarance 
render them striking additions to the fauna of a land whose mollusca an* in 
general not remarkable for their beauty. The writer would also like to 
make the following new records for the localities mentioned : 

(1.) Bluff (Oyster-scra])ii)gs). 

Oihitestella hinenioa Mestayer. Recorded only fn)m Snares Island (50 
fathoms). 

(2.) Taieri Beach. 

Muscnlus barbatns (Reeve). In seaweed and s|x)nges. 

Rcwhefortta reniformis Sut. Rt'corded only from fairly deep wat(»r, but not 
uncommon on the littoral attached to the under-side of muddy rocks. 
CaVanatHs yatei (Gray). 

i^allochiton phtessa Gould. Two s|x»cimens of this rare shell, on stones in 
a channel bare at extreme low tide. 

Unicn havrakmms Mestayer. One valve, on the Ixach. 

Sehismope hretns var. laevigcUa Ircdale. Seaweed-washings. 

Incfsura lytteltanensis (Smith). Seaweed-washings ; not uncommon. 
Thorifdella dunedtnensis (Sut.). 

Maryarella decepta Iredale. Very plentiful under kelp-roots. This recorrl 
extends the southeni range of the species, but is it probably still common 
much farther south before its place is taken by M. antipoda H. k J. 
Nofosetia mwuns (Webster). Seaweed -washings. 

Notosetm subjlavescens Iredale. Sc»aweed-wa8hingR. 

Sulionoba foveauxiana (Suter). Sea weed- washings. 

SkenelUi pfefferi 8ut4»r. Seaweed-washings ; very common. This recor<l 
extends the southern range of the species considerably. 

Emlea impolita (Hutt.). In muddy crevices. 

Piiene retiohm Hedley, Recorded in an earlier jia^xr in this volume 
(p. 462) from a broken shell cast up on the rocks. 

3. Dunedin Harbour. 

MhscuIus barbatus (Reeve). 

Rochefortia reniformis Smt. Littoral {vide ante). 

Erycina parva (Desh.). With Lasaea^ attached to the under-side of stones, 
but rare. Recorded only from fairly deep watc'r. 

Madra ovata var. rudis Hutt. 

CaUochiton empleurus (Hutt.). One example, on the littoraL Pn'viously 
known only by one or two specimens from Foveaux Strait ; fairly 
deep water. 
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Hhyaaoplax caiialmdaUi (Q. k 6.). One specimen, on the littoral, together 
with JR. aerea (Reeve). Recorded only from deep water. 

Pafelloida Stella (Lesson). One living specimen. 

Tugalia bascanda Hedley. One living spc^cimen. 

El^harbis subtntei (Sut.). In 20 fathoms, outside Otago Heads. 

Asfraea sulcata subs, davisxi Stowe. Two juveniles, crawling among sea- 
weed on the shore. 

Ijepsiella scobina (Q. k G.). The var. albomargbuUa Desh. is v(*ry common 
in the South Island, and occurs also in the North, but the species itself 
is recorde*! only from the North. It is therefore interesting to note 
that typical specimens, and all grarles between it and the subsjx'cies, 
were found by Mr. tt. S. Allan while collecting with the writer, but 
were apparently restricted to a small isolated patch of rocks about 
two miles from Poiii Chalmers. Hen*, however, the probable recurrence 
of conditions similar to those prevailing in the North Island has induced 
local reversion to the strongly sculptured form. 

Atrina zclaudiea (Gray). The length recorded by Suter for this s]»ecies is 
226 mm. ; a s|)ecimen from Otago Heads (20 fathoms) measured 280 imu. 
Calbostoma seledum Chemnitz. Suter gives the range of this species as 
from Auckland to Cook Strait. Some half-dozen very largo and fine 
examples were obtained in 20 fathoms off Otago Heads, the largest 
reaching 65 X 55 mm. 

CaUmtoma tigns Martyn. The same remarks apply to this sjiecies also, 
except that only two sheila were obtained. Suter gives the dimensions 
as 58 X 59 mm., but the larger of the alwve two specimens measures 
72 X 75 mm. 

Chawnia lampas var. euclia Hedley. Recorded elsewhere in this volume 
(j». 462) from a 8[)ecimen obtained outside Otago Heads in 22 fathoms. 
Cassuiea stadialis Hedley. This is dealt with later in the pa|)or. 

Elachorbis diaphana ii. sp. (Fig. 1.) 

Shell minute, depressed-turbinate, finely spirally lirate, jx'rforate. 'Jest 
translucent, protoconch wliite, opaque. Whole surfac/e covered with very 
fine and inconspicuous spirals ; they are low' and flattish with linear inter- 
stices and diminish a little as they near umbilicus. Spire about one-fifth 
height of a^ierture. Whorls 2|, slightly convex, body-whorl faintly and 
bluntly subangled ; protoconch of 1 smooth whorl. Suture distinct, 
situated in shallow furrow, Aixrture subcircular, slightly angled above. 
Peristome not continuous, outer lip advancing past inner ; its ends arc, 
however, connected by thin parietal callus. Umbilicus narrow', deep, 
perspective, one-seventh to onc-oighth of major diameter. 

Diameter, 0*75 mm. ; height, about 0*4 mm. 

Type in author’s collection. One specimen, probably not adult ; in 
oyster-scrapings from Bluff. 

In its regular fine spiral striation, absence of distinct infrasutural sulcus, 
and incomplete peristome, this species resembles an undescribed new 
Tertiary species from Waikaia, but is amply distinguished by its much 
smaller size, convex base, and narrower umbilicus. 

Zalipais parva n. sp. (Fig. 2.) 

Shell very minute, discmdal, thin, smooth, perforate. Test subhyaline 
and, a^rt from growth-lines, quite smooth. Colour vitreous-white. Spire 
flat, rrotoconch of 1 smooth rather bulbous whorl, relatively rather large. 
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but hardly elevated. Whorls 2| ; strongly convex, fieriphery and base 
rounded. Suture prominent, at the bottom of a rather deej» furrow which 
causes whorls to appear bluntly angled on upper surface. A|x*rture as 
in Z. libsa (Sut.) but even less angled above, as in this species is'ristome 



Fid. 1. — Elachorbis diaphma n. sp. : type, x 30. 

Fid. 2. — Zalipaia parva n. »p. : type, x 46. 

Fig. 3. — Talopem sublaevis n. ap. : type, x 8. 

Fio. 4. — TwrboniUa (Pyr^laimpro») btanda n. sp. : type. X 10. 

Fio. 6. — Laevilitorina mkra n. ap. : type. X 33. 

Fio. 6. — Laevilitoriva cystophora n. ap. : type, x 34. 

Fig. 7. — LaeoUilorina cy^phom n. ap : paratype. x 22. 

is continuous and sharp and outer lip is advancing, thus producing sutural 
notch. Columella arcuate, hardly thickened. Umbilicus wide, more than 
one-third major diameter. 

Diameter, 0-6 mm. ; height, about 0*3 mm. 

Type in author’s collection. Two specimens ; from sea weed- wasliings, 
Taieri l^ach, together with Z. liana (Sut.), which, however, is very much 
more abundant. 
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The new spcies difiers at sight from Z. lissa (Sut.) in its smaller siae 
(Z. lisaa (Sut.) of a little over 2 whorls is 0*9 mm. in diameter), deeply 
funtjwed suture, absence of sculptun*, and much wider umbilicus, which 
in Z. liBsa (Sut.) is not more than one-fifth major diameter. 

Talopena sublaevis n. sp. (Fig. 3.) 

Shell small, deiircssed -turbinate, jicrforate, thin, slightly sculptured. 
Spire low, about one-half height of ajx^rture, outlines slightly convex. 
Protoconch lost, whorls about 4, subangled at periphery, earlier ones 
smooth, jienultiinate with traces of about 6 low flattish spiral ribs with 
linear interstices : the same sculpture continued over body-whorl, alx)Ut 
7 spirals above jKjriphery and the same numlx^r below, less distinct on flatly 
convex base ainl with wider interstices ; innermost one margins umbilicus 
and 18 obsoletely crenulated but otherwise not more prominent than the 
rest. No trace of axial sculpture. Colour rose and brown ^^ith lighter 
liatches, base whitish. Suture impressed. Aperture subrhoniboidal, 
angled above and below, very little nacreous within. Columella slightly 
reflexed and oblique, produced at base on meeting carina of umbilicus, 
which is narrow, deep, and funicular, about one-ninth major diameter, 
without entering ribs. 

Diameter, 3'Gmni. ; height, 2*3 mm. 

Type in authors collection. One s})ecimen, slightly worn and \vith 
the outer lip a little broken above ; in oyster-scrapings from Bluft. 

Easily distinguished from our other Recent H|HH'ies by its comparative 
smoothness and very narrow, unribbed umbilicus. Iredale has indicaU^d 
(Proc, Mah Soc,, vd. 13, p. 3() ; Tram, iV.Z. Inat,^ vol. 47, p. 439, 19J5) 
that all the New Zealand s))ecies of Soluriella are congeneric, so that the 
divisions employed by Suter (Minolia, Monilea, &c.) should not be used ; 
but that, as the name Solariella was “given to a (Vag fossil, it should not 
be used for Recent shells showing unlike shell charac'ters.’* Accor<lingly 
he proposed Talopena (G.-T. Monilea inrerfa Iredale, from the Kermadec 
Islands), remarking that the Kennadec shell was typical of a well-marked 
austral grou]3, from which one may conclude that he intended this name to 
be applied to M, egena Hutl., &c. This is too vague for present accept- 
ance, since the Recent New Zealand 8]n*cies of Solar iella are apparently 
generically insejjarable from the abundant Pliocene, Miocene, Eocene, and 
even Palaeocene sj)ecies that occur here. Thus either all our six^cies 
should be refern*d to Talopena or else that name should be rejected 
altogether. If is a pity that In»dale did not explain more fully what 
he meant bv “ unlike sladl characters,” but as the similarity of our forms to 
M, inoerla Iredale is certain, while their relation to the exotic spocics is 
somewhat doubtful, there is is apparently no course* open but the acceptance 
of Talopena, 

Xjrmene robustus n. sp. (Plate 62, figs. 4n, 16.) 

♦Shell small, fusiform, very solid, whitish, with axial and spiral ribs. 
There ore strong, broadly rounded, slightly lamellose axials, 14-15 on p<»n- 
ultiniate whorl, with variable but usually subequal or slightly wider inter- 
stices, but at some distance from aperture axials lose their regularity and 
develop into prominent varices with sharp edge anteriorly ; they are about 
twice as far apart as axial ribs ; on body-whorl there arc 7 axials and then 
4 varices ; they continue over base. Axial sculptuiv overlaid with spiral 
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ronls : tin* spirc-whorlH with 2 i^jually stroiiji;, close spiral curds on tho 
lower half, these, with anoth(*r that emerges from suture, form 3 strong 
jsTi})heral cords on body-whorl ; between the lower two there is nearly 
always an interstitial riblet ; 5 strong, gradually diminishing cords below 
these on base-whorl, with an additional 4 on btise of body-whorl, inter- 
stices about equal to ribs, except on base wliere they are wider, rendered 
lamellose by growth-lines ; shoulder generally smooth, but may lx»ar 2 
or 3 weak riblets. (’olour whitish, a]K‘rture glossy white inside. Spire 
4*levated, turreted, usually higher than api^rtiire with canal. Protoconch 
small, of 2 glossy convex whorls, the first volution considerably tilted ; 
5 whorls remain, first 2 or 3 whorls subangh^d just above suture where axials 
suddenly become a little thicker, then sloping in to sutim* l)elow, later 
whorls subqua*lrate, with an almost level shoulder, base rapidly contracted 
above canal. Suture indistinct. Ajierture vertical, ovate, rountled above, 
jiroduced Indow^ into a moderately long very narmw canal, slightly recurved 
and lamt to left. Outer li|) with a sharp edge but very rapidly thickening 
inside till the ajK»rture is considerably reduced in area ; 5 thick denticles 
lather far inside ajierture, the low^er 2 sometimes most prominent. Inner 
lip smooth, sharply marked off from body- whorl by groove (»xU‘nding from 
insertion of outer lip to end of canal. (Jolumella vertical ; bent, and drawn 
out to a fine edge along canal. Fascicle modt‘rately strong, seijarated from 
inner lip by distinct umbilical chink. 

Height (tvjie, broken), 12 mm. ; diameter, 5*5 mm. ; height of aperture, 
7 Inin. 

Height (paratyp, adult), 17 mm., diameter, 8nnn.; height of a|i(»r- 
ture, 8 mm. 

Type in the author’s collection, dredged in 3 fathoms, Dunedin Harbour. 
<Jne slightly beach-worn a|iecinien found by Mr. R. S. Allan at th(‘ Otago 
Heads is referable to this sjHH'ies, and is the paratype here figured. Also 
a few sjieeimens di*edged in fit) fathoms off Otago Heads. 

Note on Onithochiton subantarcticus Suter. 

Suter, in the Manual^ refers to this form as a choeolate -coloured variety 
4)f O. tieylectus (Hochebrune) (0. andalatus Q. & (J.), and reconls it from 
Auckland and (’ampbell Islands, Cook Strait, and New Brighton. Iredah* 
{Trans. N.Z. Inst., vol. 17, p. 423, 1915) remarks that “ Suter’s record of 
his var. sahantarciims from Cook Strait and New Brighton dot's not refer 
to this s}K‘cies, which is confined to the subantarctic islands, but belongs to 
a s^iecies quite distinct, but aa yet unnamed.’' During the early part of 
the year the writer gathered two specimens of an Onithochiton under kelp- 
roots at Taieri Beach ; these were very like 0. neglectus (Hochebrune) in 
sha[H* and sculpture, but were uniformly chocolate in colour, with indications 
of white jMitches on the ridge. It seemed higlily probable that these were 
Iredale’s ** minamed species.” To settle this point the sheila were sent 
to Mr. W. R. B. Oliver, who kindly compared them with the type of 
0. sabantarctioas Sut. (from the Auckland Islands, coll, (’aptain Bollons) 
in the Wanganui Museum, and w'rotc, “ With regawl to 0. sabantarctivns, 
Suter has only one specimen in his collection, and both Mr. Murdoch and 
myself agreed that it was like yours ; 1 cannot see the difference betw^eeii 
the New Zealand and southern shells. But Suter’s specimen is small and 
in bad order, so it is diflBcult to come to a decision : Iredale has only made 
a bald statement, so that his account is unsatisfactory.” Under these 
circumstances it does not seem to the writer wise to propose a specific name 
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for the Taieri Beach shellH until they have been compared with better 
subantarctic specimens and their identity or difference placed Ijeyond 
doubt. Till this has been done, or till Iredale gives more satisfactory 
reasons for his action, it seoms better to include 0. subanlarclmta Sut. as 
a part of the Neozelanic main-islands fauna. 

Turbonilla (Pyrgolampros) blanda u. sp. (Fig. 4.) 

Hhell small, subulate, very thin and fragile, subdiaphanous and sub- 
perforate. About 26 slender flexuous axial ribs on penultimate whorl^ 
curved slightly outwards medially, vanishing towards aperture on base 
(though not suddenly truncated), interstices slightly wider. Ribs regu- 
larly convex and smooth, but interstices bear very fine and dense radial 
riblettt, about 15 on iienultimute whorl, with linear interstices so that the 
effect of fine beading between the axials is produced. Similar radial 
sculpture continued on an increasingly finer scale over the whole body- 
whorl and base ; inside ajjcrture riblcts are distinctly visible through 
translucent test, simulating the characteristic appearance of a Stthonoba, 
Colour pale horn. Spire acicular, much higher than aprture ; proto- 
conch heterostophe. Whorls 9, regularly increasing, lowly convex with 
< lee ply-cut-in sutures, base flatly convex. Aix^rture subrectangular, angled 
above, rounded and slightly effuse below. Peristome discontinuous, thin 
and sharp, (^olumella slightly arcuate, glossy ; inner lip slightly refiexed, 
leaving narrow umbilical perforation. 

Height, 3 mm ; width, 0*7 mm. 

Type in the uutl^orV collection. 

liab , — Taieri Beach, a few miles south of the Taieri River, in si^ai^eed- 
wasliings — a single specimen. 

Reimrks- The subgenus Pyiyolarnpros in new to our Recent fauna. The 
Mio(*ene shell, T, (Pyrtfiscus) oamarutim Suter, which is a much larger, 
more stoutly bmlt shell, with very much coarser sculpture, should not be 
referred to this family at all, as stated elsewhere in this volume (p. 506). 
There are, however, several new Miocene species of Pyrgiscus and Pyrgo 
lain pros to be dcscrib«‘d, and some of these are fairly close allies of th(‘ 
present form. 


Laevilitorina micra n. sp. (Pig. 5.) 

Shell minute, turbinaU', riinate, smooth, fragile. Pino curved growth- 
lines distinct, otherwise smooth. Colour light brown to pale horn. Epi- 
dermis shining. Spire conical, lower than aperture, outlines convex. 
Piotoconch very minute, helicoid. Whorls about 3, strongly convex, the 
last large, base rounded. Suture subcanaliculate. Aperture almost oval, 
angled ateve. Peristome sharp, thin, continuous, part of it being the 
relatively thick parietal callus. Basal lip hardly reflected. Columella 
arcuate, brown. Umbilical cliink distinct, widely funicular. Operculum 
as in Mdarhaphe, nucleus near centre of inner margin. 

Diameter, 0-7 mm. ; height, 0*7 mm. 

Type in the author’s collection. 

Hob. — Taieri Beach, in seaweed-washings — four specimens. 

Ri^tnaribr.'— Somewhat allied to L. antipodum Pilhol, but differing from 
that species in its lower spire, fewer whorls, and consequently much smaller 
sheU, and more globose shape. 
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Laeviiitorina cystophora u. sp. (Figs. 6, 7.) 

Shell very small, subglobose, subperforate, sinootli, thin and fragile. 
Sculpture of growth lines only. Colour fuscous, horny near ap«*rture, 
epidermis not shining ; shell generally overlaid with rusty-brown granulose 
coating, obscuring upper whorls. Spire very short, obtiis**, alwut one- 
third of aperture. Protoeonoh minute, flat, eroded. Whorls about 2, 
^lisproportionately increasing, convex, the last very large, base rounded. 
Suture viewe<l from above narrowly canaliculate, in othei iiositions incon- 
spicuous. A^icrture pear-sbapd, not quite symmetrical, fuscous. Pen- 
stoine continuous, thin and sharp, parietal callus distinct Columella 
arcuab*, faintly twisted, hardly callous. Umbilicus often obsolete, at 
most only a narrow chink, no carina surroimding it. ()|K.‘rculum normal. 

Diameter, 0*9 mm. ; height, 1 mm. 

Type in the author s (‘ollcction. 

Ilab . — Taieri Beach, in seaweed-washings ; very common on Cystophora 
to the excliLsion of almost all other forms, rare elsewhere. A few spi^cimens 
were also obtained in seaweed- washings from Breaker Bay, Wellington, so 
that the six*cie8, though hitherto unobserved, is widely distributed. 

Remarks. A close ally of L. hamiUom K. A. Smith, from which it 
differs in the consistently much smaller sizi‘, more pear-shaped a])erture, 
and absimee of a basal keel round the chink-like umbilicus. From 
L. micra it differs in its larger size, more globosi* form, much shorter 
spire, flatter whorls, and absence of a distinct umbilicus. 

Verconella compta n. sp. (Plate 52, fig. 2.) 

Shell small, fusiform, elongate (es|iecially anteriorly), with bluntly- 
.shouldered ^\horls, axially and spirally sculptured. Axial ribs prominent 
on all whorls, beginning to fade out only at a short distance from afierture, 
16-17 per whorl, very narrowly convex, interstices up to twic«‘ their width, 
tln*y reach lower suture on spire-whorls, but not upjier, disapiiearing half- 
way acro.ss shoulder, on bo<ly-whorl practically confined to iieriphery, base 
having only spiral sculpture. This consists on spire and body-whorls of 
low regular rounded ribs, subequal interstices with a single much finer but 
othen^iw similar rib ; the same sculptiure continues over canal. Sculpture 
alterb slightly on shoulder; between suture and first ri'gular spiral aie 2 
similar but more distant spirals, and spaces between these bear about 3 fine 
riblets. Colour uniformly pale brown ; aperture white and glossy ; inner 
lip with red-brown tinge. Spire conical, a little over height of aperture 
plus canal, outlines^ straight. Protoenneh small, of little over 2 whorls, 
volutions and nucleus distinct, slightly askew, homy-coloured and minutely 
granulate ; axial acceleration is shown and axials develop in brephic stage 
before spirals. Whorls about 7^, disproportionately increasing (body-whorl 
swollen), bluntly shouldered above middle, shoulder strongly sloping and 
very little concave, then dropping in from vertical to lower suture ; base 
not much excavated^ regularly rounded. Suture rather inconspicuous, due 
to whorl below being prominently flattened upwards to clasp whorl above. 
Aperture a little oblique, quadrately pyriform, angled and slightly chan- 
nelled above, with very long canal below ; this is flexed to left and slightly 
backwards, narrowed medially by cncroacliment of inner li]> but opened 
out near its rounded base. Outer lip strongly sw'cllcd outwards, sub- 
quadrate, sharply edged and but faintly lirato within ; it projects farthest 
near its base, and on shoulder is considerably cut in to form a wide sinus 
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also faintly shown on rarlier whorls by growth-liiK^s. Columella consider 
ably excavated and twisted below, leading to the apjiarent formation of a 
long narrow' elevated ])lait bordering canal. Inner lip spread as a sharply 
marked thin glaze beyond pillar and ui)on parietal wall, narrow’ed to a point 
lielow. Operculum not seen. 

Height, ;^mm. ; width, 15 mm. Height of aperture with canals 
25 mm. ; canal, about 12 mm. 

Holoty|)e (dredged by Mr. W. T.ia Roche in 20 fathoms off 0[)otiki, Buy 
of Plenty) in the author’s collection. 

This shell has the dimensions of V. caudata Q. & 0., but differs totally 
in the shape of its whorls and eannl. From V. nmndarina Duclos it differs 
in spiral sculpture and relatively much low^er spire. Its nearest ally is 
V. marshalli Munloeh, described also in this volume (p. 159), from wliich 
it IS .separable by its sutural flattening, differently shaped whorls, different 
sinus, longer canal, and slightly different protoconch. A fossil s]vcimen of 
this s)S‘cie8, from Ca.stlecliff, is figured for comparison with the new' s|)ecies 
(Plate 52, fig. 1). 

Note on Phalium labiatum (Perry) and its subsp. pyrum (Lamk.). 

On page 312 of Suter's Manual of Ih^ New Zealand Mollmca our two 
well-know'n (^assids arc given the above names, but in the “ Emendations ” 
(]i. 1()84) a change from P. lahiatum (Perry) to P. fwhahnam (Lamk.) is 
advocatcil on the ground that lahiatum was preoccupied by diemnitz. 
Since, however, (^hemmtz did not adojit binomial nomenclature, his w'ork 
cannot affect names that w'en* validly projiosod lat«‘r, so that P. lahiatum 
(Perry) should stand. 

It seems best to the writer to give the “ pyntm *' form s|)ecific rank. 
This course is adopted by Hedley and May in Australia, and might with 
advantage be adopted in New Z(*aland. Hedley also prefers to us(* the 
name Cassidea generically. The shells tliffer considi^rably at sight, and, 
though they are obviously nearly related, the differences of form and 
occurrence seem to be of specific importance. Several of the charaett^rs 
of differenci* given by Sut<*r are variable, but others are constant in all 
s]jecimeiis seen by the author. The height of spire in typical forms is 
much less than in C, lahiata (Perry) and its angle consi*qu«*ntly greater, 
but this is variable and specimens with moderately high sjiires are some- 
times seen. The shell attains a considerably larger size, is thinner, and 
always more inflated. Nodulous keels are generally a strong feature of 
th(‘ sculpture, and though these are occasionally absent the spire-whorls an* 
nearly alw’ays keeled. The basal spiral grooves may be very distinct or 
subobsolete (though never totally absent), but the grooves between peri- 
[ihery and suture above arc ahvays very distinct. (/. lahiata (Perry) also 
has often spiral grooves on the base, but fewer in number and much less 
distinct ; infrasutural grooves are absent. The place of denticles on the 
low'er ])art of the inner lip is taken in (\ pyra by shallow and indistinct 
crenulations, the ends of faint furrows following the spiral grooves of the 
exterior. One of the best and most constant distinguishing points is the 
character of the umbilicus, which in C, lahiata (Perry) is narrow and 
partially closed up by the very small plate formed by the inner lip, while 
in C, pyra (Lamk.) it is wide o|>en and the plate is very large and not 
encroaching. C. pyra (Lamk.) has a wider geographical range than 
C. lahiata (Perry) ; also in New Zealand C. lahiata (Perry) has not yet been 
found fossil, while a shell similar to (7. pyra (Tjamk.) is not uncommon in 
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Pliocene beds, and the still earlier C. fihrala (M. & M.) is much clow'r to 
C\ fyra than to C. labiata. The sejm ration of these two as species seems 
therefore justified. 

Iledley {BioL Re-v. “ Endeavour,'' vol. 2, pt. 2, p. fi8) has described a 
species as Cassidea stadialis, commenting on its resemblance to C. pyra 
(Lamk.) and C, iurgida (Reeve). The writer was lately fortunate in 
obtaining several fine specimens of Iledley ’s species from oi! Otago Heads, 
but, as in the case of Charon ta eucUa Hedley, in much shallower water 
than the Australian type. As lledley’s account is not easily available, 
and these Chassids are such variable and similar forms, a full description 
and figures of the New Zealand shells are here given : 

Cassidea stadialis Hedley. (Plate 52, figs. 36. .V.) 

Shell large, inflated, thin, almost smooth. Whorls 8, always strongly 
and regularly convex, never angled ; much inflated, especially near the base ; 
keels obsolete (but traces are sometimes barely visible on parts of the body- 
whorl). Reticulation present on upper whorls, but nodules never developed. 
One or two wide shallow and distant grooves just below suture on the 
lower whorls, with additional fainter and linear grooves below these on 
upper whorls. Base quite destitute of grooves; the whole surface covered, 
as in P. lahiatum (Perry) and P. pyrum (Lamk.), with extremely fine and 
dense spirals. One of the specimens has a strong varix marking the 
position of a former outer lip, at about 240° from the mouth of tlic shell ; 
this is abnormal for Cattsidea, (Wour very distinctive and striking. The 
whole shell is a uniform glossy fawn-amber tmt, suffused with orange or 
pink. Bands of darker colour are practically absent, and when present 
number about four and are distinct only near the outer lip ; sjiotH are never 
present. The interior is of the same colour as the exterior wdth a few 
milky patches, very highly polished and in jilaces ojialine. Outer lip 
china-white inside, the edge sometimes with 4 dark patches marking the 
position of the bands. Height of spire variable, but generally well over 
one-third height of a[)erture. Protoconch small, obtuse, not sharjily 
marked off. Ajierture and columella normal. Outi»r lip thin, quite smooth, 
no trace of denticles or furrows on its lower part. Umbilicus, as in 
C. pyra (Lamk.), widely oiien, due to the extension of the inner lip as a thick 
twisted plate some distance beyond the columella. 

Diameter, 60 mm., 54 mm., 61 mm., 60 nun. : height, 1)1 mm., 88 mm., 
85 mm., 93 mm. ; height of aperture, 64 mm., 63 mm., 65 mm., 68 mm 

Four specimens in the author’s collection, one in the Otago Museum, 
trawled in about 20 fathoms betw’ecn Otago Heads and Waikouaiti. 

This large and beautiful shell is a noteworthy addition to our fauna. 
The five specimens were presented to the author by the fisherman who 
obtained them in the living state, and the following account was given of 
their capture : Si'veral years ago, while the trawl-boats were at work, 
the nets were brought U]i laden with these shells, the sea-bottom being 
evidently thick with them. The men rightly deemed this strange, as they 
had never seen them before, and specimens were taken home as curios. 
Most of these have by this time probably been lost or dispersed, and Ihe 
author was fortunate in securing the last remnant of the considerable nuinhei 
once possessed by the donor. The species was never found again, jiossibly 
because the remainder retreated to the deep water which, in Australia, 
seems to be the natural habitat of the species. The sudden swarm in 
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shallower water, with the subsequent di8api)earance, may be due to pursuit 
of food, or jjerchanee a new danger that assailed them. Whatever the 
causes the shell is probably very rare in New Zealand, though the writer 
has seen a specimen from the collection of Mr. A. W. B. Powell, of Auckland, 
dredged in 25-3(J fathoms in the Bay of Plenty, where the shell may {)eThaps 
be less rare. The s|)eciea is easily distinguished from C. labiata (Perry), 
which it resembles in smoothness, by its widely open umbilicus ; much 
larger, more inflated, and thinner test ; total absence of keels and nodules, 
and pn»8ence of deep mfrasutural spiral grooves ; and total absence of 
denticles on the outer lip. From C. pyra (Lamk.), to which it is more 
nearly allied, it differs in its rather greater sizt» and thinner shell ; its 
regularly convex whorls, without nodules, its simpler spiral sculpture and 
total absimce of basal grooves and crenulations of the outer lip ; the higher 
sj)ire (ratio height of spire to height of aperture in the four shells measured 
is -31, -37, -39, *42, while the maximum ratio observed in C. pyra is 
under ; characteristic colour, and the disposition of the canal, which is 
not cut back nearly so far nor so much recurved, is wider, and has its 
termination squarish instead of rounded. 


The Family Liofiidae^ Iredak, in the New Zealand Tertiary: Pari i, 

the Genus Brookula. 

By H. J. Finlay, M.Sc., Edmond Fellow' of Otago University. 

[Read before the Otago InnUtute^ VJth December, 1922 ; received by Editor^ SUt December, 
W2S ; itmued separately, 30th J uly, 1924,] 

Plate 5.1 

The shell recorded by Suter as Lwsospira corulum (Hutt.) is a ratlier 
common fossil in the Uastlecliff beds, and was originally described by 
Hutton (1884) as a Pliocene fossil from that locality under the name of 
Scalaria corulum (Hutt,), Subsequently it was discovered to be a still-living 
form, and was placed, together with another Recent minute shell, in the 
genus Lissospira (Suter, 1913), after a temporary classification in Cydostretna 
(Suter, 1910). Iredale (1915) rejected these genera us inapplicable to 
Ncozelanic shells, and placed Hutton's species in his genus Brookula, with 
genotype B, stibarochila Iredale from the Kermedec Islands (Iredale, 1912). 
B, corulum (Hutt.) is, however, not a typical member of this genus ; the 
elevated spire and somewhat smooth base are abnormal. Iredale (1915) 
has also proposed the genus Liddla to contain such forms as Suter’s Liotia 
polypleura Hedley, L, rotula Suter, and (?) Cyclostremella neozelanica Suter, 
and the exact difference between LioteUa and Brookula is not very clear. 
The author at first hesitated to refer all the following species to Brookula, 
but after a discussion of the question with Mr. W. R. B. Oliver, of the 
Dominion Museum, that course was adopted, it being assumed that LioteUa 
sliould be restricted to subdiscoidal forms. 

Apart from B, corulum (Hutt.) no others of the genus have up till now 
been recorded from our Tertiary beds ; six new species are here proposed. 
Specimens are often by no means uncommon in washings and sieving^ ; 
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the most prolific localities found were Castlecliff, and esixicially Fiikeuri, 
where four species occur. 

Brookula fossilis n. sp. (Plate 53, figs. 4a, 46, 4c.) 

Deecripiion of Holotype. — Shell very small, turbinate, perforate, trans- 
lucent, shining. Whorls SJ, convex, periphery regularly rounded, ornamented 
with rather prominent and blunt axial ribs, a little unevenly spread and 
numbering 26 on body-whorl ; they remain of same width over the whole 
whorl, but about half-way across rounded base begin to taper and gradually 
thin out into umbilicus, which they enter with unifonn curve. Interstices 
only slightly wider than ribs, and show faint traces of spiral striation. 
Spire very slightly higher than aperture, outlines faintly convex, angle 
approximately 90°. Protoconch of 1 small globose whorl, distinctly separated 
from sculptured whorls. Suture deep. Aperture subcircular, very faintly 
angled above, peristome continuous, columella arcuate. Umbilicus not 
deep, about one-third width of ai)erture, only slightly encroached on by 
columella. 

Height, 1 mm. ; diameter, 1 mm. 

Holotype and five paratypes, from Castlecliff, in author’s collection. 

Examples seen are very constant, but axials vary from 22 to 25, generally 
about 24, and interstices are sometimes wider than on holotype, exceptionally 
reaching 2} times width of ribs. As far as can be seen from figure, the 
shell found in a dredging from 16' S. of Big King Island, in 98 fathoms, and 
listed by Miss Mestayer (1916) as “ Brookula sp.,” is very close to, if not 
identical with, this species. This is not surprising, as so many of the (^astle- 
cliff shells also occur Recent. More and better specimens of the Recent 
shell may turn up some day and allow of actual comparison ; till then it 
seems better to regard this species as also of Recent occummee. 

The only Castlecliil fonn with which this shell can be confused is a shell 
described later in this paper as Brookula funiculata n. sp. At first sight they 
are much alike, but careful scrutiny shows that B. fossilis has a higher s})in* 
with lower and more numerous ribs, which arc not so evanescent on apical 
whorls, which in turn are not so discoidal and have a more g]ol)ose protoconch. 
The faint circumumbihcal keel and sudden change in ribs at this point, 
characteristic of B, funiculaUif is wanting in B, fossilis, 

B. fossilis is rei^ly distinguished from the new species of Brookula 
from Pukeuri (described later) in being much smaller, and possessing much 
blunter less -prominent axials, and only faint traces of spirals. 

Of Recent Neozelanic shells the nearest species is B, conilum (Hutt.), 
which differs in its more turbinate form, its spirit being or more times 
height of aperture, angle about 60° ; in its aperture being mon* oval, with 
inner lip encroaching much more on small chink-like umbilicus ; and in 
its more incx)n8picuous sculpture, axials being much fainter and flatter, 
prominent only above periphery, after which they suddenly diminish and 
are so little prominent on base that it seems at first quite smooth ; interstices 
vary from about half to a little more than width of ribs, and are crossed 
by fairly fine spirals, which, however, are much more prominent than in 
R. fossilis, and hence easily seen. 

Brookula iredalei n. sp. (Plate 63, figs. 2a, 26, 2c.) 

Description of Holotype, — Shell minute, but fairly large for the genus, 
elevated turbinate, perforate, translucent, shining. Wborls 4, convex, 
periphery regulariy rounded, ornamented with fine sharp and prominenl 
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axial ribs, slightly sinuated, generally in three places, and retrocurrent 
towards umbilicus ; then' are 24 per whorl on holotype, 27, 26, 26 on others, 
interstices 2 -^ times their width, delicately spirally striate, threads linear, 
with wide interstices ; neither spirals nor axials decrease in prominence 
on base (as in J3. corulum Huti.), but fade gradually into umbilicus. Spire 
about same height as aprture, outline straight (angle about 70°), whorls 4 
( 1 ^ of which fonu the smooth, globose protoconeh), convex, periphery 
and base regularly rounded. Suture deep. Aperture roundly ovate, 
bluntly angled above. Peristome and columella as in B, conilum (Hutt.). 
Umbilicus distinct, about one-sixth of minor diameter, chink-like, fiartly 
hidden by inner lip. 

Height, l* 6 mm. ; width, l' 6 mm. 

Holoty|)e and six paratyps, from Pukeuri, in the author s collection. 

In spiral and axial sculpture no difference can be seen between this shell 
and B, pukeuriensta n. sp. (described below), but it is readily separated 
from it by its non-subdiscoidal upp<‘r whorls (t.e., its spire-angle is constant 
and whorl-increosi* regular) and by its umbilicus, which is not round and 
open but more like that of J3. corulum (Hutt.). The only other species 
B. iredaht resembles is B. corulum (Hutt.) ; but that shell is smaller, with 
lightly convex spire (angle about 46°), has much lower blunter and mor** 
inconspicuous axials, very much less prominent on base, interstices hardly 
wider than ribs ; its spirals are much coarser and flatter, about half widtli 
of axials, aejiarati'd by linear interstices ; and its umbilicus is considerably 
narroi^er and less prominent. 

Brookula tenuilirata n. sp. (Plate 63, flgs. la, 16, Ic.) 

Shell minute but rather large for the genus, elevated-turbinate, thin, 
|)erforate, translucent, shining. Axials 42 on the last whorl, the last 12 
getting more and more crowded. Two other adult examples have respectively 
43, with the last 16 crowded, and 41, with the last 12 crowded. Axials thin 
and sharp, very similar to those in B, ircdalei n. sp. (v.s.), but lower, more 
crowded together, and generally less conspicuous. Exceedingly fine sharp 
linear spirals, with wide interstices crossing gaps between axials, which are 
considerably less prominent on base and ta[)er off gradually to vanish in 
umbilicus ; spire conical, almost twice height of api'rture, outlines almost 
straight, angle about 60°. Protoconch of a little over 1 whorl — ^its nuclear 
volutions, however, are very obscure — smooth, globose, and fairly prominent, 
moderately well marked ofF from embryonic whorls. Whorls lowly convex, 
jieriphery and base rotJnded. Suture moderately impressed. Apertun* 
almost circular, faintly angled above, peristome continuous, columella 
arcuate, very little expanded. Perforation a moderately deep chink, less 
than half the size of that in B, iredalei n. sp., considerably encroached on 
and hidden by the columella. 

Height, 2 mm. ; diameter, 1*6 mm. 

Holotype and four paratypes, from Pukeuri, in the author’s collection. 

This shell differs from B, iredalei mainly in its taller spire, less convex 
outline of whorls, and greater number of axials. In some respects — e. 17 ., 
shape, convexity of whorls, prominence of sculpture, and size and shape 
of umbilicus it stands between B, iredalei and B, corulum (Hutt.) ; 
especially reminiscent of the latter is the obsolescence of the axial 
sculpture on base. The spiral threads are rather more prominent than 
in B. iredalei, especially on base ; they are also closer together on whorls, 
but wider apart on base than in B. irediUeL 
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Brookula funiculata n. sp. (Plate r)<, tigs. 5a, 5/>, 5o.) 

Shell minut#*, thin but not very fragile, depn*Hst*d- turbinate (sanu' 
general outlines as Liotella polypleura (Hedley) ), perforat(», 20 axials on 
last whorl, the last five being much inort* crowcled ; they an* thick and 
prominent, almost straight but sloping slightly backwards, a little sinuated 
on base; interstices of variable width, usually lJ-2 times width of ribs. 
They contain exceedingly fine and generally very faint spirals, low and 
rounded, only a small fraction of axials in width, interstices linear. The 
axials continue very prominent on base till about two-thirds across, when 
they suddenly diminish in width and height and turn in towards umbilicus, 
thus marking oi! the edge of a funiole surrounding umbilicus, and this 
edge, though often very indistinct, is never holly wanting; it is most 
prominent on juvenile shells. The funicle is about one-third the major 
diameter, and at its bottom lies umbilical perforation, which is moderat(dy 
deep and rather irregular in outline, markedly encroached on by inner 
lip ; it is about one-quarter the width of funicle, and is distinctly lateral, 
there being a much longer funicular slojie towards aperture than elsewhere. 
After about whorls from a|>erture axials very rapidly become obsolete, 
so that protoconch (IJ smooth globidar whorls) is only indistinctly iiiark<»d 
off from following whorl. Spire approximately the same height as aper- 
ture, lightly convex, angle about 90® or more. Whorls regularly 
increasing, not tightly wound, but not so loose* sis in Liotella polypleura 
(Hedley), body-whorl and base narrowly convex; upper >\horl8 being raised, 
a view from above showing a strongly turbinate shatie. Suture deep. 
Aperture almost free, subcircular, with faint rounded angulation aljove, 
peristome continuous, columella arcuate, not reflexed. 

Holotype : Height, 0*8 mm. ; length, 1 mm. Largest specimen : Height, 
<)'9r) mm. ; length, 1*2 mm. 

Holotype and about forty paratypes, from (Wlecliff, in the author's 
collection. 

Axial ribs generally number 20, but sometimes fall to 17 or 18, due to 
non-development of crowded anterior ribs. Sometimes axials are thinner, 
so that interstices may be up to three times their width. This shell has 
much resemblance to some species of Liotella ; it differs from L, polyple\ua 
(Hedley) in details of aperture, axial ribs, interstices, and umbilicus, and 
from L, rotula (Suter) in turbinat<* shajie and different umbilicus. Also 
related to shell next described. The record of L, polypleura (Hedley) from 
Castlecliff beds (lossibly refers to this species. The author has examined 
a considerable number of Wanganui minutiae, and, though this Brookula 
is common (though only in occasional patches, especially in the matrix 
round corals), no specimens of true Liotella or Liotina have y«»t been found. 

Brookula pukeuriensis n. sp. (Plate 53, figs. 3a, 3&, 3c.) 

Shell minute, very thin and fragile, turbinate, perforate, 23 axials on 
last whorl in each of the three shells examined, prominent but thin 
and sharp, curved forward on periphery, slightly sinuate on base ; inter- 
stices 3 4 times their width, with very tine and linear spirals, interstices 
again about 3“4 times their width. The spiral sculpture is much more 
conspicuous than in B, funimlata. Axials not obsolete on upper whorls 
but distinct and sharp directly after protoconch ; they pass over ba.se and 
thin out quite regularly on nearing umbilicus. Perforation semi-perspec* 
live, without surrounding funicle ; its circular outline hardly interrupted 
by inner lip, central, and about one-quartor of major diameter. Spire 
aTOut the same height as aperture, its angle a little less than 90®. Whorls 4, 
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(jjroloooncli flistinctly marked ofE) ; upper whorls rather discoidal, the 
shell appearing wheel-like from above. Suture deep. Aperture almost 
free, subc’ircular, peristbme continuous, columella arouate, not reflexed. 

Height, l*l mm. ; length, 1*35 mm. 

Holotype and about thirty paratypes, from Pukeuri, in the author's 
collection. Also found at Ardguwan and Target Gully, but not nearly so 
plentiful. 

In its depressed form tliis shell resembles B. funicidata, but is amjdy 
distinguished by its altogether more delicate appearance, absence of 
umbilical keel, and several other details. It may be noted that its 
whorls descend much more rapidly than in the Pliocene shell, so that 
although its protoconoh is less raised above the encircling whorl the 
jsMiultimate whorl is much more prominent than in B, funiculata. In 
this it closely accords with the type of the genus, B. stibarochila Iredahs 
and except for its much more delicate facies and more depressed form it is 
extremely like this species. 

Brookula endodonta n. sp. (Plate 53. figs. 7^, 76, 7c.) 

Shell minute, thin, depressed-turbinate, perforate. About 3() rounded 
axial ribs on last whorl, a little more crowded on earlier whorls^ interstices 
equal to or slightly gn*ater than ribs. Spirals exceedingly fine, subequal 
to interstices, more distinct than in B. funicukUa but less so than in 
B. pxikeuriensis. Axials ribs flattened down a little on base, and this, 
together with their greater number, gives base of this species a much 
smoother appearance than m B. pukfurieyms ; but in other shell details 
e.^., umbilicus, aperture*, suture there is practically no difference between 
the two species. The spire is, however, rather lower, body-whorl more 
regularly rounded, and protoconch (1^ whorls) slightly smaller. 

Height, 0*7 mm. ; length, 0*9 mm. Height, 0*9 mm. ; length, 1*2 mm. 

Types (two almost jierfect juvenile shells) and six patatypes, from Target 
Gully, in the author’s collection ; also one specimen from Pukeuri. One 
fragment also from Clifden, Southland (horizon 6 of Park, 1921). 

None of the adult shells are complete, but some of the juveniles are 
nearly perfect ; practically all possess 30 axial ribs per whorl. The sjiecies 
is very close to B. pukeunensts, differing mainly in its more depressed shape 
and greater numb<*r of axials, ix*sulting in much closer and finer ribbing. 

Of the sp'cics of Brookula, three (B. fossilia, B. corulum, and B. funi- 
culata) seem to be restricted to the Pliocene, while of the four Miocene 
species only two have so far been found at more than one locality ; the 
range of species seems therefore to be small, and they should prove of con- 
siderable use. The author regrets that he has had no opportunity of 
examining much shell-sand from horizons between the Awamoan and 
Castlecliffian ; probably several more new forms would be found in such 
beds, as there is rather a wide evolutionary gap between the Pliocene and 
Miocene forms here described. 

A rather curious jxiint is that these Miocene species are more typical 
Biookulas than the three Pliocene forms. Although the name Broohim is 
used for all these species, they are easily divisible into two groups, one 
being typified by an elevated-turbinate shell with regular whorl-growth, 
constant spire-angle, and usually narrow umbilicus, and the other by 
a depressed-turbinaU' shell with subdiscoidal early whorls, leading to a 
continued decrease in spire-angle with growth, and a rather wide and 
prominent umbilicus. 



Finlay. Family Liotiida^ in Nvw Zealand Tertiary, 


531 

The tyjx* of the genus, B. stibarochila Iredale, though rather elevated, 
evidently belongs to the second group. Mr. W. B.. B. Oliver kindly pre- 
sented the author with an authentic specimen of the type species, and an 
examination of this shows that, of the shells mentioned in this paper, the 
nearest to the type is JB. pukeuriensis. This, however, is easily dis- 
tinguished by its more* fragile test, much more delicate and more numerous 
ribs, and more depressed sha^je. B. stiharochila Iredale has a variable 
number of coarse, prominent, rounded ribs (15 on the last whorl of the 
ty|x*, 19 in the author's specimen. Oliver (1914) remarks that “speci- 
mens vary considerably in the number of ribs : the tyjs* has them wide 
apart ’*), but its base is regularly convex, the ribs thinning down gradually 
Into the deep, narrowly circidar perforation. The author here pro])oses 
the new' subgeneric name AequispircUa to cover the forms of the first 
group, naming as type Sraluria rorulum llutt. 

Subgenus A kquispiuklla n. subgdi. 

Shell minute, similar to Brookula s. str. except that c‘arly w’horls are 
not depressed— #.c., protoeonch is prominent and raised instead of incon- 
spicuous and discoidal. This imparts to spire the sliafx* of a cone instead 
of a dome, and leads to much more regular whorl-growth than in Brookula 
s. str. ; shell generally more elevated. Umbilicus generally much narrow’er 
and less prominent than in the strict forms, being often chink-like, and 
the axial sculpture sometimes becomes obsolete on base. 

Tyj)e ; Bcahria corulum llutt. (Plate 53, figs. 6a, 66.) 

Key to Species. 

Shell deprewed-turbinato {Brookula s. str.). 

Shell fairly strong, with a siibolisolete umbilical keel, 

20 axials per whorl B, funiculata. 

Shell fragile, with no umbilical keel. 

About 23 thin and sharp axials on last whorl, inter- 
stupes 3-4 times their width . . . . . . if. pukcurienm^. 

About 30 rounded axials on last whorl, suliequal 
to their interstices . . . . . . . , B, endodonta. 

Shell elevated-turbinate {AequiaptreUa), 

^ Axial ribs considerably diminished in prominoiue on liase. 

Over 40 axials on last whorl . . . . .. B, l^nnilirata. 

Under 30 axials on last whorl . . . . . . Zf. rorulum. 

Axial nbs not diminished in prominence on base. 

Axials thin and sharp, spirals generally distinct . . B. irrdalei. 

Aiuals rather blunt ; spirals very faint . . . . H. fossihu. 
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Two New Species of Magadiiia. 

By H. J. Fim.av, M.Sc., Rdniond F<*lIow of Otago UiiivorHity. 

\ fiend before the Otago Institute, lltJh December, 1923 : received by Editor, 3 1st Decnnbet, 
1923: iHMiifd sejsirnlely, 30th July, 1924. \ 

Thk two a}K‘cios lirn' described are close relatives of M. hrowhi Thomson 
(Trtths. N.Z. Inst., vol. 47, pp. 399. 402, 1915), but in general shape and 
inflation somewhat inttTinediato bet ween that 8|)eries and such Australian 
forms as M. rompia (Sow.) and M. cumingi (Davidson). They both occur 
at tht‘ same locality, but in beds of slightly diff(‘rent age ; these beds an*, 
however, ])robably of approximately the same age as those from which 
the only fwo other New ^*aland s|K»eie8 have been obtain<*d— viz., M. hrowni 
Thomson and M. uvt /xiraensis Thomson but thi* locality is much farther 
south. Thomson (Uw. cit., vol. 52, p. 369, 1920) has indicated the existenc** 
of a third six^cies, and this may possibly belong to one of the present forms. 


Magadina clifdenensis n. sp. (Pig. 1.) 

Shell small, sub*shiel(bsha}K*d, longer than wide, greatest breadth just 
1k‘Iow hinge-lin<* ; 8id(*s at first gently curved, but curve rapidly increasing 
anteriorly and then diminishing quickly, giving rise to a marked tap<‘r ; 
hinge-line still atraighter than in M. btowni : dorsal valve very lightly 
convex, with a long, narrow, and increasingly pronounced anterior sinus, 
having the af)p<*arance of a shallow trough traversing half the shell ; ventral 
valvt* highly raised, very strongly but bluntly carinate, the ridge being of 
regular ])rominence from inception at b<*ak8 to termination at valve -margin, 
and not noticeably widening over its whole extent ; commissures willj very 
strong, narrow, and sudden fold, dorsal valve being much bent inwards 
in a narrow tongue ; beaks short, not in- 
curved, truncat<*<l almost horizontally by 
rather small, elongate-oval foramen, whose 
rim IS Jiot rounded and slightly thickened 
as in M. hrmvtii, but thin and sharp, forming 
with U*ak-ridgea distinct telae ; beak- ridges 
sharj). forming a false area, most of which 
(rnori* than in M. hrowni) is occupi«*d by 
a lightly concave ])8eudo-deltidium. Tn- 
tcrnally valves agree with except M„„„diva ,ii}Len»i»u. h].. 

for the following differences : In dorsal valve 

soeket-ndges an* much smaller, relatively less solid, and much closer 
together. esiK*cially ])osteriorly, when* they slant towards each other ; they 
do not end in shar]) point, and notch between them, viewed posteriorly, is 
much narrower ; hing<*-t rough is narrower and dcejier, and cardinal process 
much 8mall(*r than in M. bnmni, a fact probably indicative of greater 
antiquity of present species. Another factor that would support this is that 
the two branches of loop are more closely cemented to median septum 
than in M. browni- i.e., junction of ascending and descending branches is 
mer^d in septum, instead of forming a continuation ridge as in the Waipara 
species, so that M. hrowni would seem to have a slightly more advanced 
type of Magadiniform loop than has M. clifdenensis. Outline of loops, too, 
is less circular, and muscular impressions more restricted to upper part of 
shell. In ventral valve hinge-teeth are much closer and even more strongly 
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bilid. Surface* of fxdh valves unscul|«tured except for growth-lines, but the 
Hhell-Hubstance is everywh<‘re elegantly and fairly fin(*ly punctate. Thomson 
has not mentione*d this as an attribute of M. hrowm, but it exists in that 
8|)ecies, though more* difficult to observe on account of the rubbc'd surface of 
most s^ieeimens ; the punctation is slightly finer then in M. (iif(JeHensis\ 
Easily distinguished also from M, hmwtn by smaller size, narrower and 
much dee|)er sinuation, and eH|)eoially much flatter elorsal valvi* and more 
convex and very strongly carinate ventral valve 

llolotyi^e liC'iigth, 8 mm. : breadth, 7'2 mm ; thickness, 3*3 mm. 
Paratype licngth, 7 mm. ; breadth, 6*6 mm. ; thickness, 3 mm. 

Tyjs* and many paraty{s's, from (lifdeii, Solithland bands 7a (tvjx*) 
and 7b (Ilutchinsonian 0 author’s collection. 

Magadina thomsoni n. sp. (Fig. 2.) 

As in the case of A/, waipoiaettsis Thomson (loc\ cit., vol. 47, ]). 403, 
1915), this sjiecies is b<*st descrjlied by comparison with one nearly r(*lated- 
in this case the previous new s|)ecies. From this it differs at sight e8|)<»cially 
in its much smaller size* and even flatter dorsal valve, wliich })osteriorly 
is almost jK*rfeclly flat and anteriorly lightly concave. This fact is due to 
the earlier inception of the uu'dian sinus, which noticeably bt*gins to flatten 
the valve at the up|)er third of the shell and very rapidly deepens, though 
r(‘maining only about half the width of tliat in M. (iifdeuensh. At the 
anterior end of sinus the valve is sharply l^ent in a« in that species, but 

tongue is narrower, mort* pointed, and usually 
not so long. Beaks are much lower, and 
margins forming them distinctly concave 
instead of straight as in the three other 
New Zealand species ; this impr(*8Sion is 
2 . heightened by greater rounding of margins 

Txpe. n.Hp. "‘'a*' a hubcirt-ulur 

outline, pointed at both ends. V(*ntral valve 
very similar to that of pn»cedi ng HjxTies, but more jiointed and less raisc^d 
anteriorly, with a similar verv strong and blunt but slightly narrower 
carination. Keinaining external details, pseudo-deltidium, punctation, kc.. 
approximately the same in the two spcies. Internally the siM'cies are 
also much alike, but septum dies almost entirely away before reaching 
socket-ridges, and cardinal prooe.ss is minute- even smaller than in 
M. cbfdenentiis. In ventral valve teeth are a little smaller and closer, and 
anterior median ridge separating muscular impressions is slightly lower. 
Holotype- I^ength, 5*3 mm. ; breadth, 4*9 mm. ; thickness, 1*6 mm. 
Paratype Length, 5*5 mm. ; breadth, 4*7 mm. ; thickness, 1*7 mm. 
Type and several paratypes, from riifdcn. Southland - band 6 a 
(O totaran ?) in the author’s collection. Separate* valves are fairly common, 
but only three jierfect speimens have so far been obtained ; of these the 
b(*8t preserved is taken as the typ, though the ventral valve, as the figure 
shows, is bent back a little at margin ; this is due to accident, and imrmal 
speimens have a regularly convex valve as 'in M. clifd^netms. 

The speies is named in honour of Dr. Thomson, Dir(*ctor of the Dominion 
Museum, in acknowledgment of much freely-given advice and assistance. 
Apart from its occurrence in older beds, A/, thomsoni shows, in ita 
less-developd beaks, its earlier-developd dorsal sinuation, and its more 
primitive cardinal process, features that stamp it as ancestral to its near 
relative. A/, ciifdenensis. 
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Prelum mnj Note on th‘ Olifden Beds, 

Bv H. Finlay, Edmond Fellow of Otago UniverHity, and 

F. H. M( Dowall, M 8(‘., A.l.(\ 

[liffid ftejme the OUiffo JitstUuif, Nth Dtcembtt, J923 , receiiHui by Kdtiar, Slat December 
1923 , utaucd ae/Mpately, SOik July, 1924,} 

In 1‘.)21 Professor Fark* |»uhliKh(*d a brief aeeount of some Tertiary localities 
in Southland. The most im|Kirtant of these so far known is at Hifden, 
here the Tertiary bcMls extend for nearly half a mile along the right bank 
of the Waiau River. Park states that “ a rich harvest awaits the collector 
at difden," but also that “no attempt ^^as made to make collections of 
foHsds anywhere.” Accordingly a visit was made to this locality in the 
hojie that it might prove of interest, and the resulta have alreaily far 
exceeded expectations. 

The beds are sometimes a little difficult of access, but the fossil forms 
obtainable ari» so new and magnificent, and their preservation so fine, that 
the labour is well spent. Some four hundn*d species arc now in hand, the 
majority of which have proved exceptionally interesting. Preliminary 
study of th<*se forms shows that, though tlie b<»ds from which they come 
are younger than the Waiarekan, they are as c(»rtainly older than the 
Awamoan. The very rich fauna and the exceptional preservation make 
comparison easy, and there is no doubt that the Tlifden fauna is a [leculiar 
one, and represents a facies not jireviously known in New Zealand. 

Park has grouped the basal concretionary plant-beds in the Waian^kan ; 
the limestone and overlying glaui'oiiitic sandstone in the Ototaran ; the 
lour following highly fossilferous sand beds in the Ilutchinsonian ; and 
the two highest bands in the Awamoan. No reasons are given for this 
classification, and it is possible that the fossiliferous beds should be placed 
in a lower horizon. Much confusion has already resulted in New Zea- 
land from the misuse of palaeontological evidence, and the reliance on 
lithology alone, and we consider that the only safe guide to the age of 
many New Zealand beds is the accurate interpretation of their palaeon- 
tology. The Clifden beds are certainly puzzling, but the problem of tlieir 
age seems to admit of only two solutions — t.e., the fossiliferous sands 
must apparently be treated as either Hutchinsonian or Ototaran — and 
the hypothesis which seems most reasonable, and demands the fewest 
assumptions, is the one that must be accepted. If the upjiermost Clifden 
beds be consider<»d as Awamoan, and the intermediate beds as Hutchin- 
sonian, then these horizons apparently contain different faunas in Southland 
from those they would contain in Oamaru. (It must be mentioned, 
however, that strong faunal resemblances exist — the genera are nearly all 
the same, though most of the species are different ; but this is usual in New 
Zealand, where there are very few sharp distinctions in the faunas of 
adjacent horizons.) Though reasons may be invented to support such a 
possibility, it would, if adopted, allow of unlimited licence in correlating 

* J. Pabk, (Zoology and Mineral Resources of Western Southland, N,Z, Oeol, Surv, 
Bull, Xo, 23 (n,a,), pp, 5(MS2. 
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fKeograpliically distant beds,* and it seenis to us preferable to consider 
that, where the lithological conditions are not totally at variance, different 
faunas indicate different horizons. 

Thus it seems probable that the Awainoan stage in the strict sense — 
is not represented at all at Clifden. The topmost bed (No. 8 of Park) has, 
as might be expected, most analogy with the Awamoan, and may possibly 
bf‘ referable to a basal Awamoan stage, such as is represented by the Target 
Gully and Anlgowan shell-beds, though a definite statement cannot yet be 
made. It seems, however, almost certain that some of the lower, richly 
fossiliferous beds should be placed below the Hutchinson! an, the contained 
fauna being unlike that of beds at present referred to the Hutchinsonianf 
e.</., Otiake, Blue Cliffs, Mount Brown, &c. 

The im|X)rtance of this is obvious, no satisfactory store of fossils having 
previously been discovered in beds of this horizon. The separation 
between Ototaran and Hutchinsonian at Clifden is not yet clear, though 
there does not sc»em to be any reason to doubt the Ototaran age of the 
limestone itself ; in common with the other Ototaran limestones of New 
Zealand, its molluscan fauna (Pecten hutUmi Park, Epitonium lyratum Zitt., 
Chlamys cf. hurneiii Zitt.) is of such a natun* as to li useless for age-deter- 
mination, but the brachiojxids seem to b(» Ototaran. It cannot possibly 
b<‘ Atiuan. For the determination of the true ages of all the (lifden beds 
much will depend on the brachiopods ; we have collected specimens from 
several of the horizons, and have to thank Dr. Thomson for identifying 
many of them. Some curious correlations are suggested by the brachiojxid 
evidence, but there are several apparently anomalous facts, and consider- 
ation of these is withheld till a more complete account can be given. 

Unfortunately the beds beneath the limestone seem to be unfossiliferous 
except for plant-remains, which, in the present state of palaeobotany in 
New Zealand, are not of great use. On the east coast, at Wangaloa, is a 
Palaeocene fauna ; between this and Clifden, at Chatton, occur shells which 
have been exan)ined by one of us, and which show that the beds th(*re are 
almost identical in age with the Wharekuri greensands (though of a more 
littoral character) ; at Waikaia arc beds (now hidden) perhaps a little 

* Dr. Marshall has used this plea when investigating the Pakauraugi Point faiina» 
and ban correlated that localAy firnt with Target Gully (Trans, N,Z, Inst,, vol. 4U, p. 275. 
1917), then with the Oamaru limestone (lor, cU,, vol. BO, p. 275, 1918), and finally aith 
the All Day Bay beds - that is, next above the Oamani limestone (loc, rit., vol. 50, 
p. 276, 1918). * iSubsequeiit writers have often assumed those beds to be Awamoan. 
Their true age cannot be regarded as yet settled, but th(^ are undoubtedly not Awamoan, 
if by Aw'amoan ** is meant the hortson of the bods at Awamoa Greek and Piikeuri. 
The fossils of the Pakaurangi Point beds do not seem like those of Target Gully or Otiake, 
but have many points in common with those in our (clifden collections, as will be seen 
from the short list at the end of this paj^r. There are also a few significant relations 
with species from the Kakanoi tuffs. The C^lifden bods provide a nearer approach to 
the Pakaurangi fauna than does any other horixon at present known, and it seems 
advisable to treat the Kaipara beds as part of the great Ototaran-Hutchinsonian sequence ; 
it is even possible that they may be older than all the fossiliferous bands at Chfden, 
and represent part of the stage developed there as limestone or unfossiliferous sands. 

t if the name ** Hutchinsonian ” is to be restricted to a greensand honxon definable 
by its braohiopods, then a new term will be necessary for be^ such as those mentioned, 
which contain an abundant molluscan fauna. This fauna is of an older type than that 
found at Target Gully, so that the name ** Awamoan ” should not be usw , there is 
already too much Uxity in the use of that term. Morgan (Pal, BuU. No, S, p. 103) 
would merm the Hutchinsonian with the Ototaran, but a name is needed for the slaw 
represented at Otiake, and in the meantime it seems preferable to employ one already 
in use. One of us has in preparation a detailed account of stages storable from 
the Hutchinsonian and Ototaran, and this matter will then be more fully dealt with. 
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oldor than tho Chatton sands; and at Poinaliaka, not far above the 
ooal-nieasuTC's, an* toils containing a very jieculiar and apparently brackish- 
water fauna of about a dozen species, which give no indications of their 
geological age. Apart from these occurrences, Ijower Tertiary beds have 
not l^en discoven*d in Southland ; no trace has yet been found of the 
Bortonian or of the other stages present at Waihao. 

Long and tedious work will be necessary before the Clifden faunas can 
be thoroughly elaborated, and till this is completed only tentative con- 
clusions can be drawn as to their age. If, however, the suggestions here 
put forward prove correct, it is evident that a rich molluscan fauna already 
flourished in New Zealand before the Awamoan, and, if one may judge by 
generic similarities, evidently gave rise to the Awamoan faunas. The 
range of many genera and some species will be prolonged into Hutchin- 
soman and perhaps Ototaran times, and this will considerably weaken the 
theory that a connection with some land-mass at about the Awamoan 
stage must be postulated to account for the sudden increase in fauna. 
Writc‘rs have commented on the richness of the Awamoan fauna, but even 
the preliminary collections from ("lifden show that the fauna there is 
equally rich. 

There is still, however, the tantalizing stretch of limestone even at 
Olifden, dunng whose disposition much faunal change must have occurred. 
From the thickness of the Clifden section it is evident that the de[x)8ition 
of the Ototaran Ilutchinsonian in the Oamaru ilistrict must have occupied 
a very long pt»riod of time. Park gives the maximum thickness of 
the Oamaru stone as 110 ft., and of the Clifden limestone as 160 tt., 
bands 2 6 occupy another l(K)ft., and band 7 is 175 ft. thick. Now, the 
evolutionary differences shown between successive bands of the fossiliferous 
beds seem to be quite as great as, for instance, between the Hutchinsonian 
and basal Awamoan, or Awamoan and Mokauian, so that, the rates of 
evolution being assumed equal, either these stages represented quite short 
time-iKjriods, or the Ototaran-Hutchinsonian period, as at present under- 
stood, was of considerable duration. 

The unfossiliferous nature of the Oamaru atone has been the source of 
much palaeontological confusion as reganls faunas above and below it, 
and has prevented the clear reading of the evolutionary sequence between 
our early and middle Tertiary faunas. Although the upper beds at Clifden 
will materially help in this resjiect, the thick basal limestone again prevents 
the complete solution of the problem, and at present we are still left with 
the apparently sudden appearance above the limestone of a rich and varied 
fauna, which in some respects is very like, and in others very unlike, that 
found in pre-Ototaran beds. It can only be said here that a careful com- 
parison of material from Wharekuri, Clifden, and Otiake leaves the impres- 
sion that the evolution of our fauna proceeded equably throughout the 
limestone regime, and that if a new fauna did enter by means of a shallow- 
water connection at that period it scarcely disturbed the hardy pioneers 
already in possession. 

The arrival of a new fauna is generally supposed to imply increased 
competition, often resulting in extinction of all but the hardiest members 
of the prior colonists. The weaker members of the invading troop would 
also of^n find the changed conditions unfavourable, and would probably 
perish. This may possibly account for the failure of a large number of 
apparently newly established species and genera to survive beyond the 
Awamoan : e.p., PoKta aeiUicingulata (Suter), Merica brevirostris (Hutt.), 
HinnUea traiUi Hutt., Erato neazelanica Suter, A;o. At the same time. 
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then< are oertain genera, such as Natvca^ Turrildla, Venericardia, Leuco- 
syrinx, Pseudoiotna, Divaricella, Crepidula, Calyptraea, and many others, 
which extend in an unbroken evolutionary line of slowly changing species 
almost throughout our Tertiaries. It is the presence of members of such 
genera— generally mon* plentiful than the restricted forms — that gives to 
successive Tertiary faunas in New Zealand an appearance so strikingly 
(and deceptively) similar. To this also is due the statement repeatedly made 
by Marshall* that the ancestral counterpart of any fauna can be found 
in the one preceding it. This is true for such genera as mentioned above, 
but unless it is true for all the genera Marshall’s argument does not seem 
to be logical. It is only to be exjiected that the hardy members of our 
original fauna would, under conditions of comparative isolation, |)ersi8t 
with but little change for a long time ; there is no need to insist on 
absolute isolation. Further, this fraction of our various faunas, though 
superficially often overwhelming, is the least important , what one must 
consider most is the residue of shortdiving species and newly appearing 
forms. There seems to be no doubt that the ancestors of many forms 
cannot be traced in earlier horizons, and it is not reasonable to sup|>ose 
that this is always due to imperfect collecting. As our knowledge stands 
at present it is impossible to assume that the (^lifden fauna was wholly 
derived from that found in the Waiarekan greensands at Mcrullough’s Bridge, 
or that that in turn was entirely descemled from the Palaeocene fauna of 
the Wangaloan, though in (‘ach case evolution is no doubt responsible for 
a certain part. The real problem to be solved is the origin of the 
remainder. 

Dr. Marshall has so consistently urged the continual isolation of New 
Zealand, and the evolution of every fauna from its predecessor, that the 
time has come when w<‘ may exjiect the pendulum to swing in the opjxjsite 
diri'Ction. Without, however, committing ourselves on the subj(‘ct, we 
believe that the molluscan evidence is at present too imjierfect to allow 
of the postulation of definite land connections. Four things must be done 
before this can be attxunpted : (1) Revision of the palaeontological w'ork 
begun by Suter (this will involve the recasting of most of the jiublished 
lists) ; (2) very much further collecting and accurate* comparison and deter- 
mination of species ; (3) search for missing stages below the Ototaran, 
and for a fossiliferous facies of the part of that stage known only as 
“ limestone ” ; (4) more thorough comparison with Australian and South 
American Tertiary faunas. 

In order that our conclusions as to the age of the Chfden lieds may be 
more ivadily followed, we append a brief list of some of the characteristic 
forms from band (5. Positive identifications are as yet made in only the 
few cases where no doubt can exist : cf.’’ indicates that th(» shell is very 

close to the species mentioned, judging from lit(‘rature, but may lx* new' ; 
“ af!.” indicates that the species is certainly new, but has its nearest relative 
in the species mentioned. 

We would also like to mention that wherever comparisons with various 
faunas have been mentioned our conclusions have been drawn from a study 
of actual specimens ; we have at no time relied on lists of fossils from the 
localities concerned. 

* See, for instance, Trans, N,Z Inst,, vol. 60, p. 277, 1918 ; vol. 61, p. 244, 1919 ; 
voL 52, p. 126, 1920 ; and vol 53, p. 96, 1921. From the last reference the following 
w*orda miw be quoted : “ We have, then, been forced to the conclusion that from the 
time the Wangaloa and Hampden beds were deposited until the present day the marine 
mollusca of New Zealand have shown a gradual development, without any important 
additions at any time from other fauna regions.'* 
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Shells from Band 6, 

Erato aff. n. spp. from Kakanui Bathytoma afi, haasti ifbxti.). 

tufis and Chatton. Pseudotoma aff. robusta (Hatt.). 

Cypraea aff. trelissickensis flutor. Pseudotoma exoavata (Sutcr). 

HeUacus aff. aucklandicus Marshall. Borsonia aff. rudis (Hutt.). 

Oaleodea d, muricata (Kect,), Leptoconus cf. armoricus Suter; 

Bpitonium cf. trudnctum Marshall. and several other species. 

Niso cf. neozelanica Suter. Scaphander aff. n. sp. from Chatton. 

Fusinus several species, aff. ha/ir Anomta (d, pomliferalA&Tshal], 
paraensis Suter, solidus Suter, Olycimeris aff. subglobosa Suter. 
and further n. spp. from Waihao. Glycimeris aff. trelissickensis Mar- 
Fusinus aff. clitnacotus Suter. wick. 

ilefAocoIa aff. jlextiosa Marshall. Glycimeris aff. n. sp. from Otiake 
Comtnella aff. carinata (Hutt.). (laticostata group). 

Typhis n. sp. Chama n. spp. 

“ Scaphella ** aff. elegantissima Suter. Pecten aff. n. sp. from Wharekuri. 
Lyria n. sp. Propeamusium cf. zitteli (Hutt.). 

Ancilla cf. spinigera Marshall. Venerkardia subintermedia Suter.* 

MargineUa n. sp. (also from Profocardia patuia (Hutt.). 

Chatton). MarrocaUisfa sculptnrata Marshall. 

Oemmala cf. bimargimita Suter. Corbula nifens Marshall. 

Turricula aff. latescens (Hutt.). Tellina cf. inconspicua Marshall. 

Besides these, there are a few further significant spc^cies from other 
bands, as follows : — 

Frotn Bands 7 and 8, 

AmpulUna cf. n. sp., from the Ken/ncola n. sp. (also from Otiake). 

Waihoa greensands. Chione cf. n. sp., from Chatton. 

Natica n. sp. (also from Otiake). Chama huttoni Hect. 

Fusinus aff. maorium M. & M. Olivella cf. neozelanica Hutt. 

From Band 4, 

MUrella cf. tnconspicua Marshall. Turricula aff. marginalis Marshall.'!' 
Borsonia n. sp. 

The present paper must be regarded as entirely preliminary; for the 
moment the various lines of evidence as to the age of these beds conflict so 
much that a satisfactory solution seems difficult. One fact seems to be 
clear — that the Awamoan, Hutchmsonian, and possibly Ototaran stages 
as at present constituted are too comprehensive, and urgently need sub- 
division before the work of correlation can be carried out properly. 


* The shell described by Dr. Marshall (Trana, N,Z, Inst,, voL fiO, p. 272, 1918) as 
Cardium {Olana) kaiparaenats from Pakaurangi Point is, from the figure and description 
a juvenile of the shell described by Suter from the same locality as Vsnerkardia sub* 
intermedia, Tt is certainly a Pefierteordia, Suter’s original naming of Marshall's speci- 
men being Cardita {Olans), not Cardium, and it appears so in the list in Pal. Bull. ao. 8, 
p. 3, and in Marshall's own list (he. eii., p. 274). There are one or two other disore- 
panoies in this lisi—s.g., Bpitonium trieinclum ICarshall appears as Bpitonium irilineaSum 
n. sp. ; and there are a number of misspellings. DenkdCum pareorsnst is quoted as of 
Ibering (in voL 51, p. 235, it is referred to Suter), Cardium ptdehsUum Gray appears 
in place of Protocardia pulehella (Gray), and Bpitonium broumi Zitt, is dven a place. 
Chums aurieulaia Bartrum, described from this locality (Trans. N.Z. InsL, voL 51, 
^ 97, 1919), is apparently a Lucinida, close to L. hminata (Hutt.). One of us (Proe, 
MaL 8oc., voL 16, 1924) has proposed the name CUamys baiparainsis llnlay in plaoe 
of Psden subetmvexus Marshall, preoeoupied. 

i t This species belongs to the group containing tortieosMa, marginalis, gra/sHa, 
ordfHorfo (aU of Marshall), and hamiltoni (Hutt.>—a fffoup oharacteristio of earfy Tertiary 
horisons fn New Zealand. (See Marshall, Trans. N.Z. Inst., voL 52, p. 114, 1920.) 
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Lahillia and some other Fossils from the Upper Senmian of New 

Zecdand. 

By Otto Wilokbns, Ph.D., of Bonn University. 

Communicated by P. 0. Morgan. 

[R§ad before the Wdlington Philosophical Society, 13th Jane^ 1923; received by Editor, 
22nd December^ 1923 ; published separately, 16th August, 1924,] 

Plate 51. 

SoMK tune ago 1 received for examination from Mr. P. G. Morgan, Director 
of the (reologioal Survey, through Mr. J. Marwick, Palaeontologist, some 
fossils from several localities in the South Island of New Zealand. I am 
much indebted to Mr. Morgan for the transmission of this interesting 
material, which was collected at the following localities : 13 (Amuri Blull, 
McKay, 1873 and 1876) ; 22 (Green Island, near Dunedin, McKay, 1873) ; 
689 (^iw)rn River Rapids, Malvern Hills, McKay, 1886) ; 692 (Shag Point, 
beach near coal-mine and McIntosh’s store, McKay, 1886) ; and 3% (Shag 
Point, Hector, 1865). 

The conclusion reachc<] after an examination of these fossils is that all 
the localities represented are of Uppr Senonian age. 

DESCRIPTION OP THE FOSSILS. 

LAMELLl BRANCHI ATA. 

Lahillia Cossm. 

Lahillia of. luisa 0. Wilok. sp. (Plate 54, figs. 1, 2, 3, 4.) 

Outline of shell oval. Umbones very prominent, curving strongly 
inward and very slightly forward, and situated a little behind middle of 
dorsal margin. Shell inflated, anterior portion somewhat flatter than 
posterior and somewhat produced. Anterior margin considerably convex, 
passing gradually into slightly convex ventral margin. Posterior margin 
less rounded than anterior and somewhat truncated. Antero-dorsal and 
postero-dorsal margins concave. Lunule flat. Ornamentation consists of 
rather coarse concentric ridges at wide intervals, and of thin growth-lines 
in interspaces, well preserved on ventral portion of shell, while the coarser 
ribs arc less conspicuous in this region. Muscular impressions not visible. 
One specimen shows portion of ligamental groove (Plate 54, fig. 4). 

Hinge of right Valve (Plate 54, fig. 3) partly preserved in specimen from 
Amuri Bluff. As specimen is a rather young individual, hinge is still 
delicate. Posterior cardinal tooth of rounded-triangular shape and directed 
downward and forward. Grooves on both sides of this tooth, destined 
for cardinal teeth of left valve, are more or less well preserved, but lateral 
teeth are destroyed. 

Specimen from locality 689 shows portion oi hinge of left valve (Plate 64, 
fig. 4). In this specimen the considerable thickness of the shell is visible, 
^ch is a character of the genus. (It is a conse<]|^nce of this thick- 
ness that umbones of casts are more prominent tnan those of shells.) 
Ventral marmn of hinge-plate well preserved, but teeth more or loss 
damaged. Host conspicuous is the large groove of triangular outline 
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destined for posterior cardinal tooth of right valve. Before this large 
groove is a second but flat one, the posterior two-thirds of which is really 
base of destroyed anterior cardinal tooth. Behind central groove there 
ought to be the posterior tooth, but this is no longer present, the weathering 
of th«* shell having produced two facets separatc^d by a sharp horizontal 
edge. 


Measurements (in millimetres) : — 

(«»•) (6.) 

(«.) 

T^ength 

. . 66 70 

56 

Height 

.. 60 63 

46 

Diameter of both valves. . 

.36 

;J6 

(a.) Internal cast from localitv 692 (Plate 54, fig. 1). 


(b.) Internal cast from the same 

locality (Plate 54, fig. 2), 

Height is 


that of left valve, of which only dorsal portion is visible in figure. 

(c.) Internal cast of a young specimen. In young individuals shell is 
more inflated than in older ones. Dimensions of (c) agree well with those 
of a specimen of Lahillia luusa 0. Wilck. sp. from South Patagonia (1). 

Specimens (a) and (h) being damag^Hl, their length may be somewhat 
greater than stated. 

Localities, —(a) Shag Point, loc. 592; (b) Amuri Bluff, lo<\ 13 ; (c) Mab 
vern Hills, loc. 589. 

Affinities. Undoubtedly the fossils here in question belong to the genus 
Lahillia (Jossm. (antea AnuUhusm H. A. Philippi). Other Cretaceous species 
of this genus are L. veneriformis Hupe (2) sp., from the Quinquina beds 
of Chile ; L. luisa 0. Wilck. sp., from the Louisa beds of South Patagonia 
and of the Upper Senonian of Graham Land (Antarctica). These two s)>ecies 
are nearly ndated. The chief differences between them are (i) the form of 
the hinge-teeth and (ii) the margin of the hinge-plate. The specimens from 
New Zealand agree best with L^illia luisa. 1 have not given this name to 
them without any restriction, because the material is not sufficiently complete. 
Furthermore, the posterior cardinal tooth of the New Zealand pekn^ypod is 
directed obliquely forward and in the Patagonian one obliquely backward. 
The occurrence of nearly related species of Lahillia in the Upper Senonian 
of Now Zealand, Quiriquina, South Patagonia, and Graham Land is another 
demonstration of the close relations which existed in Upper Senonian times 
between these regions bordering the present southern Pacific Ocean. 

Historical Remarks.- In view of the palaeontological stratigraphical, and 
palaeogeographical importance of Lahillia, it may be advisable to give 
readers in New Zealand an account of the historical development of our 
knowledge of this genus. 

The first description of a Lahillia was that which in 1854 Hupe gave of 

L. veneriformis from the Upper Senonian of the island of Quiriquina, near 
Concepcion, Chile. Hup^ caUed it Crassatdla. In 1887 R. A. Philippi gave 
various specific names to this pelecypod, and placed it in the genus Mactra : 

M. tumida, M.ferrieri, M. (Forhignyi, M. jnnguis (3). Mocricke (4) described 
a specimen from Quinquina under the name Mactra tumida. In 1904 I 
showed (5) that all theae species belonged to the ^enus Atnaihusia R. A. 
Phitt, and that all the species named are to be united under the name of 
Amathusia veneriformis Hup4 sp. In 1907 the Upper Senonian of South 
Patagonia furnisW the nearly related species A. Wisa Oi Wilck (6). 

The ffenm Amathusia was established by Philippi for two species from 
the Chilian Tertiary (7) ; von Ihering (8) and Ortmann (9) described it from 
the Tertiary of Patagonia. The nam^ Amathusia being preoccupied, Coss- 
mann introduced the name Iheringia ficr the genus, and, as this name was 
also preoccupied, LahUUa (10). 




FiQS. 1-4 . — Jjohilha cf. httna O. AN iltk. sp. 

Fro. 3. — Hinge of nght ^alve 

Fro. 4. — Portion of hinge of left vaKe. 

Fio. 5 — Neritopsis f ap 

Flo. 0. — Oaatropodwm gen. et apec. mdet. 

Fio. 7. — Rlngicalidamm gen. et apec. indet. 

Figs 8a and 9h,’^-Tuhulo9iiiim cf. divoideum Stol. 


fmc$ p. 640,1 
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In 1910 LahiUia luisa was doscribed from the Antarctic Upper 
Senonian (11)» and L. la/rseni Sharm. k Newt. sp. from the Antarotio 
Tertiary (12). Woods (13) in 1917 described a Lahdlia from the Upper 
Senonian of New Zealand under the native Mactra? This determination 
was rectified by me in 1920 (14). 

In 1907 V. Ihering (15) wrote, “ The genus LahiUta, which is well 
developed in the Upper Cretaceous and Palaeogene faunas of Patagonia and 
Chile, has not been found in New Zealand,’’ and [johiUia seems not to have 
xeached New Zealand.” One sees that his cautious manner of speaking 
was justifiable. 

(MSTROPODA. 

Arrhooes Gabb. 

Arrhoges haastianus (). Wilck. 

1U22. Arrkoget hatuUanu* (). WUpUpim, The Upper Cretareuu. OaBtru|KMlH iif 
New ZeaUnd, X.Z. Oeol. Aurr. Pal. Bull. So. 9, p. », pi. 2, H-l. 

An internal cast with strongly weathered surface. The determination 
would scarcely be possible wore the shell not well preserved at the margin 
of the outer Up, so that the outline of the wing can be seen. 

LocaUty, — Shag Point, loc. 592. 

Pkrissoptbra Tate. 

Perissoptera waiparaensis (Hector) 0. Wilck. 

1922. Perissapkra waiparaetuns (Hector sp.) O. Wilckens, The Upp. Cret. (iantrop. 
of N.Z., N,Z. Oeol. Sim\ Pal. Bull. No. 9, p. 11, pi. 2, figs. 8, 9. 

A sculptured internal cast of 3-4 whorls, reaching down to the beginning 
•of the outer Up. 

Localiiy. Point, loc. 592. 

Pbotodolium 0, Wilck. 

Protodolium speighti (Trechmann sp.). 

1917. Nenlopais speighti V. T. Trechmann, Tret. Moll, from N.Z., Oettl, Mag., n.s., 
dec. 6, vol. 4, p. 300, pi. 19, figs. 12-15. 

1922. ProUMvtm speighti Treohm. sp. : O. Wilokons, Upp. Cret. (lastrop. 
N.Z., N.Z. Oeol. Hurv. Pal. Bull. No. 9, p. 18, pi. 4, figs. 3-6. 

Three sculptured casts. Only to one of these arc attached some small 
remnants of the shell. 

The normal internal cast of ProtodoUum possesses smooth whorls. Such 
' sculptured internal casts as occur at the locaUty 592 (see above, LahiUia !) 
may have been formed in the foUowing manner: The sheU was equaUy 
dissolved on the whole surface, so that finally the ornamentation was 
transferred to the oast when the innermost layers of the shell were dissolved. 
ZocolAy.— Shag Point, loc. 592. Three specimens. 

Pleurotoma Lam. 

Pleurotoma otagoensis 0. Wilck. 

1922. Pkwroloma otagoensis (). Wilokens, Upper Cret. Gastrop. N.Z., N.Z. OtfJ. 
Surv. Pal. Bull No. 9, p. 35, pL 6, figs. 18, 19. 

The specimens ate badly preserved sculptured oasts, and exhibit nothing 
that can increase our knowledge of this species. 

LocoUty.*— Shag Point, loo. 592. Six specimens. 
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Nsbitofsib Qtateloup. 

Neritopsis t sp. (Plate 54, fig. 5.) 

An internal cast of a gasteigpod, consisting only of body>whoil and a 
small portion of penultimate one. Ornamentation is canoellate. There 
are 6-7 spiral ribs on last whorl, crossed by somewhat retroouirent aidal 
ribs. At orossing'points ribs form slight tubercles. Aperture and lips 
not preserved. 

Specimen was labelled “ Neritopnt ” and it was stated on the label that 
this fossil also occurs at locality 83, Waimarama, coast south of Cape 
Kidnappers, Hawke’s Bay (16). 

There is a certain similarity between this fossU and Neritopm craasa 
Stol. (17) from the Utatfir group of Southern India. A definite determina- 
tion is impossible on account of the poor preservation of the specimen. 

Locakty . — Shag Pmnt, loo. 692. One specimen. 

Oastbopodum genus et species indet. (Plate 54, fig. 6.) 

An internal sculptured oast, oonsistmg of two whorls. The last 
preserved whorl possesses a sharp median caiina. Above this the whorl 
is declivous, below it is slightly convex. In upper portion of whorl are 
three rounded spiral ribs, in lower are four of the same kind. It is probably 
only in consequence of the worse preservation of this portion of the cast 
that upper ribs are slighter than lower. In figure lower ribs are drawn 
a little too sharp. In the other whori median carina is situated at a third 
of height of whorl above suture. 

Qenus and species are indeterminable. 

Aomftty.— Shag Point, loo. 592. One specimen. 


RiNOiooLiDABtw genus et species indet. (Plate 54, fig. 7.) 

Shell globular, spite inconspicuous. Number of whorls 2f-3. Orna- 
mentation of whorls consists of sjiral lirae. There is no punctation of 
these lirae, but probably this is due to bad preservation of sculpture, 
for all specimens ate only sculptured casts. Body-whorl much inflated 
and ornamented with mote than SO spiral lines. Aperture large, ovate, 
angled above, rounded below, and oblique to axis of sheO. Outer lip 
not preserved, but one can see that spiral sculpture ends at an axial groove. 
It is neither possible to state if outer lip possesses denticulations nor if 
there are folds on inner lip, so the genus cannot be determined. 

The specimens were labelled “ Owertia ourta Marsh.” This speties has 
betito described by P. Marshall from Wansaloa, South Otago (18). It 
attains only half the height of the specimens here examined. &e diversity 
or the identity cannot be asserted. 

Meaaurementt (in millimetres) — (a.) (A) (e.) 

Height 18-6 18-0 16-6 

Diameter 17-5 17-6 15-0 

locality.— Shag Point, loc. 692. Eight sculptured internal oasts. 
Benuarka . — This gasteropod undoubtedly belongs to the family of the 
Riugioulidae. This is represented in the Padfio Upper Senonian by CirnHa, 
Briptyeha, and others. A iUngioulid of perhaps similar dimensionB as the 
fbs^ here in question is mentioned (19) from loc. 761 (Saurian beds, Ifiddle 
Waipara). 
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Dentauum L. 

Dentalium cf. morganianum 0. Wilek. 

The material contains a DentaUum from locality 22 (Green Island, near 
Dunedin, greensands). It is a fragment, height of wUch is 44 mm. and 
diameter 11*5 mm. at larger and 9*5 mm. at smaller end It lies in an 
imprint 70*5 mm. long. Shell 2 mm. thick. The fossil agrees well with 
DefUahum morgantanum 0. Wilek. (SK)). Shape and growth-hues are the 
same, only there are some extremely slight axial furrows and rounded ribs. 
This observation induced me to make a new examination of two specimens 
of Dentahum morganianum still in my hands. I could perceive also in 
these a very few extremely slight furrows ; but there is no real axial 
sculpture, as I have already pointed out in the description of the species. 
Locality. --Green Island, near Dunedin (not an island !). One specimen. 


ANNELIDA. 

Tubulostium Stoliezka. 

Tubulostium cf. discoideum Stol. (Plate 54, figs. 8a, 86.) 

The discoid shell is spirally enrolled. One side seems somewhat more 
ooncave than the other. Centre of shell not preserved, but only the last 
two whorls. The last is quadrangular in outer section. On outer 
periphery it is somewhat concave, and bounded on both sides by a thin 
sharp keel. On both sides the whorl has a spiral marginal arch near outer 
keel, bordered interiorly by a spiral furrow, and a second spiral arch. 
On last third of last whorl are three radial ribs rituated at nearly equal 
distances, the middle one slighter than the others. The first and third 
are present also on periphery of shell, but it is only the last which continues 
to its other side. 

The shell was labelled ** Dieoohdix sp but undoubtedly tliis is no 
IHeooheUx, and no gasteropod at all, but an annelid. This can be stated 
from the form of the whorls and the irregular surface of the shell. 

DimeneionB. — Height, 2*6 mm. ; diameter, 13 mm. 

Locality. — Shag Point, loo. 592. One specimen. 

AffimUee. — TubuloBiium omaium (Hect. MS. sp.) 0. Wilek. from the 
Upper Senonian of New Zealand (21) is quite different, but Tubulobhum 
dMOoHeum Stol. (22) from the Utatur of S. India is related to or even 
identical with the New Zealand form. The Indian speies shows a sudden 
contraction near the aperture. This is missing in our shell. But it is not 
impossible that in our specimen this contraction was present and has been 
broken off. 


GENERAL RESULTS. 

1. The genus Lahillia, a pelecypod genus occurring in the Uppr 
Senonian of Quinquina (Ohil^, Soutii Patagonia, and Graham Land (Ant- 
arctica), is represented in the Upper Senonian of New Zealand by a species 
neiuly rdated to or identical with LahiUia luisa 0. Wilek. sp. In New 
LakSUa h as been collected at the following localities : Amuri 
Bluff (loo. 18) ; Middle Waipara (loo. 761) ; Selwyn River, Malvern Hills 
(loo. 689) ; Shag Point (loo. 592). 
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2. The fauna of Shag Point (loo. 592) in of Upper Senonian age, and 
coinprises the following species : — 

LoMUa cf. luiaa 0. Wilck. 

Arrhogea haaatianus 0. Wilck. 

Permaptera waiparaemia (Hoot, sp.) 0. Wilck. 

Pratodolium apeighti Tiechm. sp. ^ 

Pleui'otoma otagoetms 0. Wilck. 

Neritopais sp. 

Oastrop. gen. et sp. indet. 

Ringiculidarum gen. et sp. indet. 

Tfibuloatium cf. diacoideum Stol. 

3. The locality Shag Point 320 is also of Upper Senonian age. This 
was left in uncertainty before (23). 

4. Dentalium of. niorganianum O. Wilck. indicates an Upper Senonian 
age of the locality 22 (Green Island, near Dunedin). 

5. The material examined has yielded three species, which are new for 
the Upi^r Senonian of New Zealand : Neritopais ?; a gasteropod, genus and 
species indeterminable ; and Tubuloatium of. diacoideufn Stol. Perhaps 
the described ringiculid gasteropod is also a new species. It is noteworthy 
that Conchothyra parasitica, which is common at all localities of Upper 
Senonian age in the South Island of New Zealand, does not occur at Shag 
Point. 
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I. Family NATICIDAE. 

A SATISFACTORY classification of the Naticidae is, for the following ri^asons, 
difficult to carry out: (1) The importance that has been attributed 
by most authors to the cadcareous or horhy nature of the operculum ; 
(2) the use of the funicle in classifiGation ; (3) the absence of soulptun* ; 
(4) the great variability in shape within many of the species. 

1. Cossmann (1919, p. 385) criticizes the system of generic division 
according to the nature of the operculum, and cites Nalioa dillwynni Payr. 
as the possessor of an operculum partly horny and partly calcareous. 

2. The umbilical funicle is by no means a constant, and when coalescent 
with the parietal callus loses its individuality. In some oases e,g., N, maorta 
— ^it becomes quite obsolete. 

3. The only sculpture is of simple spiral grooves and cords. On Sinuni 
and its allies this is well developed, but is of a very uniform nature through- 
out. In the other groups weak spirals arc often present, partioutgFly in some 
of the large Vber spp., but here they do not have even specific significance. 

4. Dali (1892, p. 362) says, “ The males, as usual, are apt to be smaller, 
and, not having to carry the enormous egg-sac of the females, have the 
* shoulder * of the shell, or that part of the whorl just in front of the suture, 
letw inflated, giving the whole shell a more evenly conical and less sc^agf 
spire. These difierences are more marked in the group haviijg elevated 

coU of th«* shell, some specimens having a decidedly wider umbilicus than 
others of the same species ; and the grooves and spiral nbs of the intenor 
of the umbilicus vary within certain limits between individuals, and also have 
a certain range of fluotaation in the same individual at different times. 

The system of nomenclature followed below is based mainly on Dali s 
two papers (1892, 1909), but a departure is made in giving AmauropseUa 
aeneno rank. It has also been found necessary to set dp two new genera 
wd two new subgenera. Suloonacca is proposed for some of the shells 
classed under Amputtina (Megatylotua) by Suter and under Lunatw by 
Hutton ; Olobinntm lor the globose sheUs with spiral sculpture classed 
sometimes as Sinum and sometimes as Amjmlbna ; Magn^u^ and 
Carinacca for Naticoid groups, the latter of which was plawd under Xunaho 
by Hutton and AmpuUina by Suter, the former under Poltn*oea by Suter. 

The table of generic and subgencric ranges reveals no important additions 
to the New Zealand fauna since Bortonian times. (The one exception, 
EttnaUdm eineta, as stated below, is based on a smgle specimen of 
doubtful authenticity.) At first sight this might seem to pint to an 
isolation of the area during that time, preventing the arrival of new 
forms. Judging from our Uinited knowledge, however, the gene™ con- 
stitution of Mighbouring areas does not seem to have been very different 
from our own. Thus new arrivals might not be noticed. 

18 — Trans. 
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The family seems to have had its maximum development as regards 
difEerentiatiou early in the Tertiary, so that few new generic divisions have 
been evolved since the Oligooene. A noticeable feature shown by Table 1 is the 
appearance of hve new genera or subgenera after the Wangirioan, perhaps 
^ indicating an ingression of a northern fauna, for Naitica s. str. appears 
* to have l^n absent from the early Tertiary and Cretaceous of Antarctica. 

The time divisions used in Tables 1 and 2 below are approximations 
only, and the terms are used in a very iride sense ; also, some changes 
have been made in Thomson's classihcation (1916, p. 28 
Ngaparan has been omitted, since it is baaed on non-marine sediments. 
The Bortonian (Park, 1916, p. 34) has been separated from the Waiarekan. 
and includes, besides the type locality, the Waihao greensands and 
Island sandstone," the Kakahu greensands, and the Hampden bada- 
The stage as thus constituted still represents a long period of time^jjpd 
should be further divided. The Waiarekan has been reduced to ernmce 
only the tufis below the Ototaran stone, and with it have been placed, 
tentatively, the Chatton Creek beds. Of the Ototaran moUuscan fauna 
little is known, for it has not yet been demonstrated what littoral beds of 
fossiliferous sandstones form the lateral ^equivalent of the limestone. The 
Hutchinsonian has been omitted because only its Brachiopod fauna is, 
as yet, accurately known. The Pakaurangi Point, Clifden, and Otiake 
beds have been included in the Awamoan lar^y because the faunal 
resemblances are with that stage rather than with the Waiarekan, and 
because of the uncertainty as to. the equivalents of the Ototaran and 
Hutchinsonian. According to information from Mr. H. J. Finlay, a 
considerable thickness of the fossilferous Clifden beds corresponds to 
these stages. 

Agknowlbi>ohbnt8. 

I am indebted to Mr. R. S. Allan and Mr. H. J. Finlay for their generous 
loan of material and for permission to incorporate into this paper, for the 
sake of completeness, sjjecies that they had already separated oUft as new ; 
, also to the late Mr. R. Murdoch, Miss M. K. Mestayer, Dr. P. Marshall, 
Mr.'^ „ B. Oliver, Professor R. Speight, and Dr. J. A. Thomson for 

their lanc^ew luMia lending valuable specimens for examination. 
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NaUca praeconsora 

— consortia 
— - sMcUa 
—— noiocanica .. 
bacea 
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waihaotnais 
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snUicrUmdi 

approximata 

sulari 

nuda 
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prisoa 

comprcssa . . 
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Ubcffinhpi 

scn%$cninB . . 

toaioaeiMM 

cadaiUi 

incarius 

modcsius , . 

obstructus . . 

huUoni 

sagenns 

mueronaiua 

inCraerassns 

kbahu 

unUukama 

waipaansia 

i^OUonanaia 

propaovakia 

— ^ waiipipianaii 
— ^ pakaanaia 

imhidaa •. 

Mai 

IS* 
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Tablk 3. 


Ubtr UtUapertiis 

pukeuriensia 

pseudovitr«us 

viireus 

barritrensis 

pontU 

A iMuropseUa ttiajor 

teres 

Sinutn fomicatum 

infimium . . 

cinchim 

CJlobieinvm spirdU 

eUgatie 

mioeaenicum 

drewi 

undulaium , . 

venuetUM , . 


•Appboxdiatx HpjRorpio Tims RANOxa— eonftnuBd. 




taMjinttel 

suture 



abuttine 

suture 


parietal eallu$ 
umhticue 

fumcle appressed ' 
suture 



pressed suture ehennelled suture 

DiAGBAM to XLLU8TBATX TXBMS U8BD. 


Rough Kkt to Gxnxra and Subgxnxba. 

1. yatica : Globoae ; sutures generally abutting, but sometimes tangential ; parietal 

callus thin, separated from a prominent funiole in the umbilious; operouhim 
shelly. 

(a.) (CaniMicca) : Orate; sutures tangential; umbilious widely open« 
bounded by a limb without an accompanying sulcus; funiole rudi- 
mentary ; parietal callus short but fairly thick. 

(6.) {Magnatiea): Large, g'obose ; sutures tangential; umbilious open, with 
a weak ridgo on apert’ural wall, also a weak droum-umbilioal limb. 

2. Svleonacca : Small, globm ; sutures channelled ; umbilicus open, bounded by a 

low ridm with a well-marked sulcus outside it ; no funiole ; parietal oaDus only 
a thin glaze. 
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4. Uber : Ovate ; sutures generally tangential ; umbilicus open or closed by the parietal 
callus, which is thick and coalescing with the funide ; operculum homy. 

(a.) {Kv$pira)i Globose < ovate ; sutures abutting, sometimes appressed ; 

apertural callus moderate ; no funicle ; operculum homy. 

(6.) (yeverita ) : Ovate ; sutures tangential, appressed : apertural callus 
thick, coalescing with a huge funicle, which fills tne umbilicus ; 
aperture greatly inclined. 

4. Sinum : Auriform, extremely flattened, with strong spiral sculpture : aperture 

distended ; columella without callus, concave. 

(a.) {kuneUirha): Oval; body- whorl compressed, strong spiral sculptuie ; 
aperture distended ; columella without callus, slightly sinuous. 

5. (tiobmnum : Globose; strong spiral sculpture; inner apertural margin without 

callus and shaped as a shallow reversed S. 

<5. AmauropseUa : Shell ovate ; spire raised ; aperture slightly effuse below ; umbilkuM 
with a sharp spiral ridge descending to the anterior end of the inner lip ; 
parietal callus thin. 

1. Genus Natica Scopoli, 1777. 

Shell globoBi>, solid, smooth, suture well marked and generally abutting, 
aix^rtuie. semilunar, outer lip straight, often retracted to suture, inclinecl 
20®-30® from vertical, inner margin with moderate callus on parietal vrall 
generally not invading umbilicus which is open and contains a funicle 
spiralling up apertural wall. 

Type : N, vitellus Linn^. 


Kky to Species. 

zvlandka . fairly large, globose ; sutures abutting ; funicle large, (dose to anterior and 
outer umbilical walls, separated from the parietal callus by a notch about half as 
wide as the funicle. 

inexpectata . fairly large, globose ; sutures abutting strongly ; funicle moderate. 
luAocfnica ; small, ovate ; sutures tangential ; funicle comparatively larger than that 
of zdandica. 

batxa ; very small, broadly ovate ; sutures tangential ; funicle rather narrow but long. 
fdanisuturaiut : moderate size, broadly ovate; sutures tangential; funicle moderate, 
about half its own width from the umbilical walls. 
haweraensk : moderate size, broadly ovate ; sutures tangential ; funicle narrow, 
separated its own width from umbilical walls. 
coimortis . small, globose ; spire rather low ; sutures abutting ; funicle very smaU, 
anteriorly pla<^. 

suhlaia : small, ovate ; spire high, gradate ; sutures abutting with a flat space below ; 
funicle very small, anteriorly placed. 

praectmmrn : small, globose ; spire low ; sutures abutting ; umbilicus with two weak 
funicle ridges. 

harrisenais : small, flattened ; sutures abutting ; umbilicus with a ridge very far 
forwanl ; two denticles on the parietal callus. 
mawta : small, spire low, b(Kiy subcylindrical ; suture impressed ; umbUious very 
narrow. 

maoria : small, globose ; sutures abutting ; umbilicus variable, sometimes widely open 
and without trace of a funicle, sometimes restricted and almost closed by a narrow 
funicle coalescing with the parietal callus. 

denticulifera : small, ovato-globose ; spire high ; sutuies abutting ; umbilicus without 
a funicle ; parietal callus with one or two denticles. 

Natica aelandica Quoy and Qaimard, 1832. (Plate 55, figs. 8, 12.) 

For synonymy see Suter's Manval (1913, p. 289). 

Localities.— (type) ; Castleolif!, Wanganui ; Kai Twi. 

This species has been recorded from many Tertiary horizons, from 
the Hampden beds upwards ; but the identifications do not bear critical 
examination. As hero restricted, N. zelandica has a very short range— 
i.e., Castlecliffian to Recent. 
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Natics notocenica Finlay. (Plate 55, fig. 4.) 

1024. iVoliea notoeemM Finby, Tra/M. S,Z. intt., vol. 66, 460^ pi. 49, 

flgi. 2a, 26, 2r, id. 

Loctduiea . — Awamoa (type); Pukeuri; Rifle Butte; Ardgowan; 
Pareoia; uppermoet Mount Brown beds, Weka Pass, large e^imen 
[= N. auarm$ (in part) of Suter, 1921, p. 43] ; 1 Waikaia (umbilicus is 
concealed by matrix) ; 1 McCullough’s Bridge, Waihao. 

One good specimen from the last locality has outer lip strongly retracted 
to suture and funicle smaller and more separated from umbilical walls. 
Two smaller imperfect specimens are not so distinct from ntfoctnuM, 
consequently more specimens are needed before a separatijM ii^ould be 
justified. ' • ' 

Natica inexpectata Finlay. (Plate 55, fig. IS.) 

1024. Nahea intacpteMa Fiiiby. 3Van«. N.Z. vol. 66, p. 462. 

Type in the collection of Mr. H. J. Finlay. 

Height, 16 mm. ; diameter, 16 mm. 

LoealUy. — 7a, Clifden, Southland. 

Distinguished from N. xdandica by its different shape, more convex 
and wider whorls, and smaller umbilicm funicle. N. consortia and N. sub- 
lata are only about half the sise, and have much smaller funicles. 

Natica bacca n. sp. (Plate 66, fig. 14.) 

Shell small, oval ; spire low, suture tangential ; aperture large, semi' 
lunar ; outer lip gently retracted to suture for considerable distance ; inner 
lip with thin callus on parietal wall and somewhat narrow but large 
funicle wliich about half fills umbilicus; notch separating funicle from 
parietal callus very shallow. 

Type in collection of New Zealand Geological Survey. Kindly pie- 
sented by Dr. P. Marshall. 

Height, 5 mm. ; length, 6 mm. 

LoealUy. — Hampden. 

This species is probably the N. zdandiea of former lists. The very 
shallow notch between the ]^rietal callus and the funicle, and also the 
narrowness of the latter, distinguish the species from N. notoeenica, which 
it resembles in shape. 

Natica planisuturalis n. sp. (Plate 66, figs. 10, 11.) 

Shell small, broadly ovate ; spire moderately raised, Im than half 
the height of aperture; whorls 6, flattened above; suture tangential; 
outer lip slightly concave, inclined at about 30° from the vertical, dightiiy 
retracted to suture ; umbilicus wide with an almost central funufle about 
h^ its own width from umbilical walls all round; parietal callus thin 
with deep narrow notch separating it from funicle. 

Holotype in collection of New Zealand Geological Survey. 

Height, 11 mm. ; diameter, 11 mm. 

Loealilies. — 1069, blue clays and sands, Okauawa Creek, south side 
Ngamroro River (type); 1063, sheU-bed, Okawa Creek, north side 
Ngaroxoro River ; lOM, days below limestone, Petane. 
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Natica haweraensia n. sp. (Plate 56, iigs. 6, 7.) 

Shell small, broadly ovate ; spire low ; whorls somewhat flattened, 
auti:^ tangential ; outer lip slighUy concave, inclined at about 40^ from 
vertical, subtly retracted to suture ; umbilicus very wide with large 
funicle which is its own width distant from umbilical walls all round ; 

S arietal callus thin, not invading umbilicus, and so separated from funicle 
y deep and wide notch. 

Holotype in collection of New Zealand Geological Survey. 

Height, 10 mm. ; diameter, 10 mm. 

Localities. — 1173, beach at mouth of Waihi Stream, Hawera; 1101, 
Waipipi Beach, north of Wairoa Stream, Waverley (= N. zelanduia of 
Marwall and Murdoch, 1920, p. 125) ; 126, Awatere Valley (= P. ovatus ? 
of Suter, 1921, p. 30) (poor specimen; may be N. plamsvUurahs). 

An imperfect specimen from Waipipi Beach is 20 mm. high. 

Natica consortia Finlay. (Plate 55, fig. 2.) 

1924. NaUca comoriiH Finlay, Trans. N.Z. Inst., vol. 55, p. 451, pL 49, 
figs, la, 16, le. 

Locahtuts . — Pukeuri (tyiie) ; Target Gully, Oamaru ; Parson’s Creek, 
Oamaru ; Ardgowan ; Rifle Butts ; Pakaurangi Point. 

Natica sublata n. sp. (Plate 55, fig. 3.) 

Shell small, ovate ; spire raised, gradate ; whorls 5 6, convex on spire, 
flattened immediately btiow suture, which is well marked and abutting ; 
growth-lines very strongly marked on subsutural space, surface otherwise 
smooth ; aperture ovate ; outer lip straight or slightly concave, retracted 
to suture, inclined about 25® from vertical ; inner lip thin ; umbilicus 
small, with small anteriorly placed funicle separated from parietal glaze 
by notch of equal width. 

Holotype in collection of New Zealand Geological Survey. 

Height, 8 mm. ; diameter, 7 mm. 

Locality. — 165, White Rock River, Pareora. 

This species is closely related to N. consortia, having the same umbilical 
development with a characteristically small funicle ; it is easily distinguished 
by its narrower diameter, raised spire, and flattened subsutural space with 
strong growth-lines. {^N. zelandka and N. australis of Suter, 1921, 
p. 59.) 

Natica praeconsors Finlay. (Plate 55, fig. 1.) 

1924. Natica praeconsors Finlay, Trans, N.Z, InsL, vol. 55, p. 451. 

The funicle is very small, and there is another smaller umbilical ridge 
placed well forward, like the ridge in Amauropsdla. Perhaps the shell 
IS worth sectional distinction from Natica s. str., but only one specimen 
was seen by the writer. 

Zood%,-- McCullough’s Bridge, Waihao. 

Natica harriaensis n. sp. (Plate 55, fig. 5.) 

Shell small, oval; spire almost flat; whorls 4. convex on spire, 
body-whorl wide increasing rapidly in site ; suture well marked, abutting, 
with indistinct flattening of whorl below ; aperture semilunar ; outer lip 
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retracted to suture above but otherwiae straight, inclined at about 20^ 
from vertical ; umbilicus small but |)enotrating, hardly encroached on by 
a}K*rtural callus, which bears two denticles on lower part; an cxtretuely 
small and anteriorly placed funicle, amounting only to a ridge, descends 
from within umbilicus to abut on inner lip just before it curves round to 
base. 

Holotype in collection of New Zealand Geological Survey. 

Height, 6 mm. ; length, 6 mm. 

Locality . — Mount Harris, South Canterbury. (= P. amphialua of Suter, 
1921, p. 64.) 

A fairly large shell of a similar nature occurs in bed 6|i at (lifden, 
Southland, but the available siiecimens were not complete enough to show 
whether they were adults of the Mount Harris shell or a difierent species, 

Natica maoria Finlay. (Plate 55, figs. 16, 18,) 

1878. Lunate auairdtm Hutton, Journ. d. Vmch.. vol. 2C, p. 2,^. 

1893. Nattca australis Hutton, MacUay Mtm. Vol., p. 54, pi. 7, fig. .38 (not of 
d*Orbigtiy). 

1924. Nalira maoria Finlay, Proc. Malac. Soc., vol. 16, p. 101. 

Lectotype in Otago Museum. 

Height, 6 mm. ; diameter, 6 mm. 

Localities. — Recent (type from Auckland) ; ('astlcoliff ; Kai Iwi; 1063, 
Okawa Creek, Ngaruroro River; 1096, Esk Bridge, Petaiio; 1040, Twaite’s 
Catting, five miles south of Martinborough. 

Each of Hutton’s three syntypes has a fairly open umbilicus and 
obsoleti* funicle. Other 8|)ecimens from Auckland in Suter collection atid 
in Dominion Museum have a very narrow umbilicus almost filled by the 
rather narrow funicle. It may be that we are dealing with two species, 
for the shell in the Pelane beds commonly classed as N. australis has a 
very wide umbilicus and a thinner inner lip than the typical s{)ecimen8, and 
no examples with a narrow opening were seen. At Castlecliff and Kai Iwi 
both forms are present, so it seems advisable for the present to recognize 
only one spivles. 

In the widely umbilioated sfiecimens the funicle is absent ; sometimes, 
but not always, there is a slight furrow to mark its lower extremity. 
Such shells as the Petane ones, if considered on their own merits, w^ould 
be classed as Euspira, but they are certainly closely related to if not 
sj)ecifically identical with N. maoria, which has a shelly operculum. 

Natica denticulifera n. sp. (Plate 55, fig. 9.) 

Shell small, ovate* ; spire raised, over half height of aperture ; whorls 
5, convex, often slightly depressed below suture ; protoconoh smooth, 
nucleus moderate; whork ]x>li8hed, with irregular microsoopio spirals; 
growth -lines well marked, stronger near suture, which is abutting; 
aperture semilunar; outer lip very slightly sinused above and scarcely 
retracted to suture, inclined ib"* from vertical, inner margin straight with 
light parietal callus, lower border of which half-covers umbilicus ; lower 
outside comer of callus marks apex of a triangular shallow depression 
with a small denticle on each side ; umbilical funicle is absent unless 
lower part of apertural callus represents it. 

Holotype in collection of New Zealand Geological Survey. 

Height, 9 mm. ; diameter, 8 mm. 
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Plate 55. 



Fia. 1. — Naiica pretecon^on Vm\fky : holotype. * x 3. 

Fm. 2. — NaUca coneoHis Finlay : holot>i)e. \ 3. 

Fia. .3. —Natica aublata n. ; holotyp«*. X 3. 

Fm. 4 . — Natica nolocfnira Finlay ; holoU p**. < 3. 

Fio. 5 . — Natica harriaenMc n. up. : holotvi^. X 4. 

Figs. 5, 7.— A^oliof* haweraen^h ii. ap. ; holotype. X 2| 

Figs. 8, 12 . — Natica telattdica Q. & O., Kai Iwi. X 1. 

Fig. 9. — Natica denHcuUfera n. sp. : holotype. x 3. 

Figs. 10, 11 .— planiauturalis n. sp. : holotype. X 2}. 

Fio. 13. — i^alica inexpeetata Finlay : holotype. X 1 
Fm. 14. --Natica bacca n. sp. : holotype x 3. 

Fio. 15 . — Polinices (Sucpira) barrierevcis n. sp. ; holotype. X 3. 
Fm. 16 . — Natica maoria Finlay, Auckland, Rewnt. x 3. 

Fm. n.— Natica maecta n. sp. : hdotype. x 3. 

Fig. 18. — Natica maoria Finlay : lectotype. X 4. 

Fio. 19.— I76er (Snspira) vitrcnc (Hatton): lectotype. x 3. 

Fio 20.— C756r (Suspira) pukcuriencis n. sp. : holotype. x 4. 
Fig. IL—Ubcr (Nucpira) pacudovitrcus (Finlay) : holotype. X 3. 


rosf p. 659.] 
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Plats 50. 



Fio. 1.— iVattca (Magnaiica) suth^rlanffi a. 9p. : holotype. x 1. 

Fra. 2.— Operralum of N. siUeri, Tno:. Z, Otekaike. x. 1* 

Fro. 3.- 'iVo^f ca (Vag^ica) npproiunata {>^uteT): topotyM. x 1. 
Fio. 4,---N(Uiea (Carirutcea) allani n. sp. : holot 3 rpe. X If* 

Fia. Ii.--Nalica (Magnalica) wteri n. mat., Kekenodon beds, x 1. 
Fia. 6. '-Natica (MagmUica) 9¥kri n. mat., Trifc. Z., Otekaike. x 1. 
Flu. 1,’--yeUiea (Carmaeea) waihaoenm{iiuteT): topotype. x 1]^. 
Fia. H,-^Xa(uxt fCannacca) haasti n. sp. : holotype. x 3. 

Fio. Q.*-yatiea (Magnaitca) wida n. sp. : holoty]^. x 2. 
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/x)caliti6ir.-^Rocent s})ecimen8 in Dominipn Museum, locality unknown ; 
Castlecliff, Wanganui; 1163, Kai Iwi, Wanganui (tyjx‘) ; 1096, clay below 
limestone, Petane ; 1145, mouth of Onairo Stream, Waitara Survey Dw- 
triot ; 1146, mouth of Waiau Stream, Waitara Survey District. 

It is possible that this shell is a Vher (Euspim), for it closely 
resembles P. vitreus. It is just as like the openly umbilicated forms of 
N. }naoriay however, so is classed here as a Nalica. 

Natica maesta n. sp. (Plate 55, fig. 17.) 

Shell small, suboval ; spire depressed ; whorls convex, body-whorl 
suboylindrical ; suture deeply impressed ; a})erture semilunar ; outer lip 
slightly concave in middle, antecurrent to suture, inclined about 20'’ 
from vertical ; inner lip with moderate juirietal pad of callus coalescing 
witli so as to mask funicle ; umbilicus very narrow, almost closed. 

Type in collection of New Zealand Geological Survey. 

Height, 7 mm. ; diameter, 7 mm. 

Localities. -1129, Whitecliffs, Taranaki (type) ; Tukituki, Waiapu, East 
<'apc district. 

This species is somewhat like some Recent forms of N. maoria with 
an almost closed umbilicus, but it differs from them in its deeply impressed 
suture. The Waiapu specimen is more effuse at anterior corner of aperture, 
and more sficciincns might justify their separation as a distinct species. 


a. Subgenus Garinacca n. subg. 

Shell of moderate size, ovate, smooth, widely umbilicated ; spire low ; 
suture sometimes slightly impressed but generally tangential ; a|)erture 
semilunar ; outer lip practically straight but strongly retracted to suture, 
inclined 25® to 30® from vertical ; inner margin straight with short, fairly 
thick parietal callus; umbilicus with an obsolete funicle on its long 
apertural margin (sometiines absent altogether), and bounded by broad 
strong ridge formed by a prominent thickening of apertural margin at 
anterior corner. 

Type : Amjndlifia waihaoensis Suter. 

Suter class^ the type under AmpvlUna because of the strong basal 
limb, but it differs from that genus in its ovate shape, tangential suture, 
rudimentary umbilical funicle, and also in the disposition of the basal limb. 
In Amjndlina this is a step, hut in A. waihaoensis it is a well-defined 
ridge. There is considerable similarity to Natica burdigalensis May^r and 
related species (Aquitainian), although none of them has such a well- 
developed basal limb. Natica niaorotrejna Ad. & Reeve from the living 
fauna of Borneo (Tryon, 1886, pi. 22, fig. 27) also ajipears to be related. 


h. Subgenus Maqnatica u. subg. 

Shell large, globose, smooth; spire low, often almost flat, suture 
tangential; aperture similunar; outer lip with a sharp edge, slightly 
sinuous and strongly retracted to suture, inclined about 25® from vertical ; 
inner margin straight with moderate parietal callus; umbilicus always 
open, with a weak funicular rid^ or step inclined to become obsolete, and 
bounded by a broad but low limb which also tends to become obsolete. 

Type : Polinices planispinu Suter (=: Natica sateri Marwick). 
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Kby to Spbcibs. 

Oarinaeea. 

(a.) Suture impreMed, not tangential. 

haasti: very email; no funicle, huge baeal limb. 

(6.) Suture tangential. 

toaikaoensis : moderate tue, broadly ovate ; large baeal limb, very wide umbiliouir 
slight funiole ooaleeoing with parietal oallus. ^ 

allani : moderate else, ovate ; large basal limb, large umbilicue, uight ooaleeoing 
funiole. 

MagtuOica. 

stUherlandi : fairly huge, broadly ovate ; weak basal limb, moderate umbilioue, 
funicular ridge separated from callus. 

approximaia : fairly huge ; obsolete baeal limb, rather small but opgh umbilicus,, 
funicular ridge nreeent but weak, a groove from umbilioue across callus, 
sttien ; large, br^ly ovate to oval ; obsolete basal limb ; umbilicus variable, 
never verv iarue ; traces of funicular ridge. 
nuda: small, Wamy ovate ; obsolete baeal Hmb ; umbilioue fairly large, funicular 
ridge obisolete. 


Nation (Carinacca) waibaoensis (Stiter). (Plate 56, fig. 7.) 

1917. Amelina wathaoenaii Suter, N,Z, OtoL 8urv, PtU, Bull, p. 11, pi. 11, 

As Suter’s type specimen was imperfect, he did not note the slight thick- 
ening of the umbilical wall on the apertural side. In some specimens this 
feature is quite well marked, and evidently corresponds to the funicle of 
Naiica s. str. 

I/icalUy, — Greensand, McCullough’s Bridge, Waihao. 


Nation (Carinacca) haasti n. sp. (Plate 56, fig. 8.) 

Shell small, broadly oval ; spire low, about one-third height of aperture ; 
whorls 4 ; protoconch with moderate nucleus ; surface with fine ^owth- 
lines, suture impressed not channelled ; aperture broadly semilunar ; 
outer lip straight, slightly retracted to suture, inclined about 30^ from 
vertical ; inner lip with thin parietal callus not invading umbilicus, which 
is relatively large and bounded by very strong broad limb which forms 
prominent thickening at anterior comer of aperture. 

Type in collection of Mr. B. S. Allan. 

Height, 7 mm. ; diameter, 8 mm. 

Localities, — McCullough’s Bridge, Waihao ; Hampden (one specimen is 
13 mm. in height ilmpuUina suturalis of Marshall, 1923, p. 117). 


Natica (Carinacca) allani n. sp. (Plate 66, fig. 4.) 

Shell small, ovate ; spire less than one-thiM height of aperture, with 
almoa^|traight outlines; protoconch of tluree and a hidf smooth whorls with 
minutt nucleus, sutures slightly impress^ but almost tangential, whorls 
depressed somewhat below it; ap^ure semilunar; outer Up straight, 
strongly retracted to suture, inclined about 25^ from vertical ; inner Up 
with short, fairly thick callus on parietal wall, coalescing below with sUght 
funicular thickening ; umbilicus widely open, bounded by high wide arm 
caused bjr a prominent thickening of anterior comer of apertural margin. 

Tijfa in collection of Mr. R. S. Allan, 

Height, 19 mm. ; diameter, 16*5 mm. 
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LoeaUties. — Gteensaad, W«ihao Downs; 164, Greensand above coal- 
beds, Kakahtt, South Canterbury (— P. ovatue and P. huUoni of Suter, 1921, 
p. 53) ; 176, sandstone above coal-beds, Black Point, Waitald Valley 

P. owUue of Suter. 1921, p. 72) ; Ham})den (= AmpvUv/M waihaoeneit 
of Marshall, 1923, p. 117). 

Distingi^ed from N. mihaoenm by narrower shape and more restricted 
umbilicus. 

Natica (Magnatica) Sutherland! n. sp. (Plate 56, fig. 1.) 

Shdl large, broadly ovate ; spire low and with almost straight outlines ; 
whorls 6, slighdy depressed in front of suture ; protoconch nucleus very small ; 
suture tangential ; surface with sinuous growth-lines, stronger above ; 
aperture semilunar ; outer lip concave, strongly retracted to suture, inclined 
about 30” from vertical ; inner lip vrith mMerato oallas on parietal wall ; 
umbilicus well open, with well-marked funicular ndge and circum-umbilical 
limb which forms a prominent angle where it meets anterior margin. 

Type in oolleotion of Mr. R. A. Sutherland, Wanganui. 

Height, 32 mm. ; diameter, 32 mm. 

i^ocaltttes.— Chatton Creek, Gh>re ; ? Trig. M, Totara, small specimen 
(sc P. emphiaiue of Suter, 1921, p. 86). 

Natica (Magnatica) appronmata (Suter). (Plate 66, fig. 3.) 

1917. Pttfto {UamoroWoma) approematui 8uter, N.Z. CM. Surv. Pal. Bull. 5, 
p. 8, pi. 2, flg. ff. 

l?he type of Turbo appnMtmatut is in an extremely poor state of pre- 
servation, squeesed out of shape, and with the front half of the shell missing. 
It should never have been described. Fortunately, in the same collection 
is a fairly well-preserved sheU, squeesed in the same manner and undoubtedly 
of the same species. This was identified by Suter as Paiinicet huUoni (1921, 
p. 68). Close relationship exists witii P. flanitpirue Suter (now N. eutm), 
but i^ere is always a groove running from the umbilicus across the callus 
towards aperture and slightly upwards. There is a low funicular ridge 
in the umbilicus, which is moderately open, and bounded by an obsolete 
arm not defimtely marked oft. 

Loeaidiee . — 4M, Wharekuri greensand ; Kakanui tuffs (H. J. Finlay). 

Natica (MagnaticR) suteri nom. mut. (Plate 66, figs. 2, 5, 6.) 

1917. PolteicM flanupirue Suter, Jff.Z. CM. Surv. Pal. BuU. 6, p. 10, pi. 3, 
6g>. 1, 2 (not N. jiauiepira of PbilUpe). 

Suter genendly identified tills spemes as Palinicee huttoni, especially 
the specimens from the Waitaki Valley. It will be shown below that 
P. huffoM Bs p. gibboeut, and 4a not an op^y umbilioated shell like this one. 
In the original description no mention is made of the low funicular ridge in 
the umbilions, but Suter’s fig. 1 shows it. The sj^imens from locality 476, 
at least, are of variable shape ; some have an abaost flat summit like the 
type, others have a fairlv h^h qpire (see Plate 66, fig. 5). The sise of the 
umbilical opening and the Bttei^;tii of the funicidar and circum-umbilical 
ridges also are inconstant, so that more specific divisions may be required. 
At Trig. Z, Otekaike, where tiiese shells are common, occur many large 
calcareous Naticfil operonU which must belong to them, for there is no other 
shell to which they can be attiibuted. According to our present system 
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of classification, the species cannot, therefore, be placed under Pdinices 
(= Uber), which has a horny operculum/ The change to Nalim necessitates 
an alteration of the specific name, for there is a prior Natica plamUpira 
Phillips (lUvst, GeoL Yorkshire, pt. 2, 1886, p. 224, pi. 14, fig. 30). 

Localities, — Blue Cliffs, South Canterbury, immediately a^ve lime- 
stone (tjrpe) ; 476, “ Kekenodon beds/' Wharekuri ; 526, Okoko ; 477, 
“ Otekaike limestone,” Station Peak, Waitaki Valley ; 733, Orbitolite 
limestone, Hokianga South Head; Trig. Z, Otiake bods above Otekaike 
limestone (G. H. Uttley) ; 1160, Awamoa Creek (J. Marwick). 

Natica (Magnatica) nuda n. sp. (Plate 56, fig. 9.) 

Shell small, strong ; spire low with almost straight outlines, one-quarter 
of height of aperture; whorls 4, convex, flattened or even concave 
below tangential suture, which is descending on body-whorl ; surface with 
fine growth-lines only ; aperture semilunar ; outer lip straight, strongly 
retracted above to suture, inclined 32** from vortical ; inner lip calloused 
on parietal wall, and thickened again below where basal limb abuts ; 
umbilicus wide, bounded by an obsolete rounded ridge. 

Holotype in collection of New Zealand Geological Survey. 

Length, 13 mm.; diameter, 13 mm. 

Localities, — 1134, coast quarter-mile north of Papatiki Stream, North 
Taranaki; 1117, coast 3 chains north of Maungapuketea Steam, Mimi 
Survey District, North Taranaki (L. I. Grange). 


2. Genus Sulconacca n. gen. 

Shell moderate to small in size, smooth, umbilicated ; spire low, 
gradate ; protoconch with minute nucleus ; suture deeply channelled ; 
aperture semilunar; outer lip straight or slightly concave, sometimes 
gently retacted to suture, inclined 20® from vertical ; inner margin straight, 
with thin enamel on parietal wall ; umbilicus always opn, bounded by 
low ridge outside which is a broad sulcus caused by an angular thickening 
of anterior apertural margin, on exterior of which i.s a notch. 

Type : Sulcomcca vaughani Marwick. 

Suter classed all the shells cMiibraced by this genus as Amptdlina 
(Megatylotus) stUuraUs (Hutton). Meyatyloius is founded on a huge shell, 
N. crassaiim Lamk., which has a wide basal callosity covering the um- 
bilicus, and with a foldcKl outer margin ; there is an umbilical chink in 
the young but there is no basal sulcus. 

The sulcus also distinguishes Sulconacca from ArnpulUna, in which the 
basal limb has the nature of a collar or a step. The ridge bounding 
the inside of the sulcus of Sukonacca is not unlike that in the Eocene 
Aimuropsina Chelot, which Cossmann (1919, p. 392) considers a subgenus 
of Natica. In Chelot’s subgenus, too, the suture is canaliculate. 

Further support for the closer relationship to Natica than to AmpuUitia 
is presented by the groups of shells here classed under the new subgenera 
Carinaooa and Magnatica, The small N. haasti, with its impressed suture 
and no funicle, could easily be mistaken for a Svkonaoca^ but a careful 
emnination shows that it has the same basal limb as A. waxhacensiss 
iimeh has a weak funicle, and is related through N. sutherhndi to 
N. appfommala and N, suteri^ a shelly-operculato species. 
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Kby to Speoibb. 

emturalie : globoe^ ; sutural channel about 0*76 mm. wide ; outer lip retracted to 
suture. 

pridca : slightly compressed ; channel about 1 mm. wide ; outer lip concave, notit*eab]y 
retracts toi^uture. 

compTtMa : compressed ; channel about 0*75 mm. wide ; outer Up slightly retracted 
to suture. 

vaughani : often large and strong, globose ; spire elevated ; sutural channel about 
0*5 mm. wide, sometimes less ; outer lip not noticeably retracted to suture. 

Sulconacca suturalia (Hutton). (Plate 57, fig. 1.) 

1877. LunaHa euturalU Hutton, Trana. N.Z. Inst., vol. 9. p. 607, pi. 16, fig. 11. 

1015. AmpuUina (MegaiyloM) suHtralis (Hutton) Suter, AT.Z. Oeol. Surv, PaL 
Bvd, 3, p. 10. 

Shell rather small, globose ; spire gradate, a little over half the height 
of aperture ; whorls 5, convex ; suture fairly deeply and widely chan- 
noUed (0*75 mm. wide in a shell of 10 mm.) ; whorls smootli and polished, 
witfi some obsolete microscopic spirals, crossed by very fine growth-lines: 
aperture semilunar, effuse below ; outer lip with a shallow sinus in middle 
and slightly retracted to suture on upper part of whorl, inclined 20*^ from 
vertical ; inner lip tliin ; umbilicus fairly wide but varying somewhat, 
bounded by a bIiaUow furrow. 

NcotyiMi in collection of Mr. K. S. Allan, DuutKlin. 

Height, 12 nun. ; diameter, 10 min. 

Locality,- Greensand, McCullough’s Bridge, Waihao River. 

Hutton’s type, which was stated to be from Waihao (i.e., the greensands), 
has been lost (Suter, 1915, p. 10). Since several similar sjiecies occur at 
this and other localities (all previously classed A, it is therefore 

important to choose a suitable neotype. Obviously, if there were no 
impediment, the 8i>ecimen used by Suter for his description should be taken, 
but unfortunately the locality is doubtful. The tablet is labelled “ Waihao,” 
but the form and preservation of the shell, and the matrix within it, were 
noticed by Mr. Allan to be different from such as ate found in the 
greensand there. Similar shells and matrix occur above the limestone of 
the Parcora River, at Blue Cliffs and Mount Horrible, so it se(‘ms likely 
that the siweimen was from one of theae localities and had become mixed 
with a Waihao collection. Perhaps it is really from the Waihao Valley, but 
from a horizon above the limestone. Hutton distinctly says his Waihao 
shells were from the greensand, so unless his actual type can be produced 
the neotyi)e should be chosen Iroiu that bed. His figure is of a globose 
shell with a low spire, and of large dimensions, and does not look very like 
a Waihao shell. Indeed, it is more like Suter’s specimen, so the error of 
locality may have crept in before Hutton handled the specimen, and Suter 
may have actually us^ the type for his description without knowing it. 

Since there are no means of finding out which is tlte correct solution, 
and since Hutton gave the locality as Waihao greensand,” it seems advis- 
able to select a neotype from the several species that occur in that bed. 
Therefore the specimen from Mr. Allan’s collection, figured on Plate 57, 
fig. 1 , is here chosen. We know that Hutton had some specimens from 
McCullough’s Bridge, because he s])eaks of a small shell with a very 
strong uinbilical ridge. This can be none other than N. haasli. 



Shell rather small, subglobose, with somewhat flattened sides ; spire 
gradate, about one-half the height of aperture ; whorls 5 or 6, with some 
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microscopic spirals crossed by fine growth-lines ; suture deeply and widely 
channell^ (about 1 mm. ime in a shell of 10 mm. dianu) ; aperture 
semilunar, narrows above outer lip slightly concave, retract^ to suture 
above ; inner lip with thin enamel on parietal wall ; umbilicus widelv 
open, bounded by low ridge outside which is broad sulcus caused by notch 
in anterior margin of aperture ; on umbilical side of this notch is a thickening 
of margb which gives rise to ridge. 

Holotype in collection of Mr. R. S. AUan. 

Height, 11 mm. ; diameter, 10 mm. 

LoMlMes. — Greensand, Waihao Downs (t}rpe) ; 164, greensand above 
coal-beds, Kakahu. 

Sulconacca compressa n. sp. (Plate 67, fig. 3.) 

Shell rather small, ovate, with compressed sides ; spire gradate, about 
one-half the height of aperture ; whorls 6, with microscopic spirals crossed 
by fine growth-lines; suture channelled (about 0*75 mm. in a shell of 
10 mm. diameter) ; aperture ovate ; outer lip slightly concave and gently 
retracted to suture, inner lip with thin enamd on parietal wall ; umbilicus 
narrow, bounded by low ridge and shallow furrow. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 11 mm. ; diameter, 9 mm. 

Locality. — 7c, Clifden. 

This species is distinguished from 8. priooa by its more compressed shape, 
slightly narrower channel, ovate aperture, narrow umbilicus, and weak 
circum-umbilical sulcus. 

Sulconacca vaughani n. sp. (Plate 67, fig. 4.) 

Shell of moderate sise, globose, robust; spire gradate, from one-half 
to two-thirds the height of aperture ; whorls 6 ; protoconob of two smooth 
convex whorls with. minute nucleus and with impressed suture which 
changes suddenly to a channelled one at commencement of the neanic 
shell ; sutural channel when shell is 10 mm. in diameter is from 0*3 mm. 
to 0*6 mm. wide and about half this in depth; whorls smooth and 
polished, with some fine spirals crossed by inconspicuous growth-lines; 
aperture semilunar; outer lip straight, not retracted to suture except 
from bottom of channel, inclined about 20^ from vertical ; inner lip with 
relatively thick callus on parietal wall, thin and sharp on umbilical wall, then 
thiokenM again below ; umbilicus m^erate, bounded by furrow of variable 
depth which meets anterior margin of aperture at a shallow notch ; on 
inner side of furrow is a more or less prominent ridge or basal limb. 

Hdotype in collection of New Zealand Geological Survey. 

Height, 14*5 mm. ; diameter, 12 mm. 

LocalUiei. — 1161, Pakaurangi Point (type); 166, Mount Horrible, 
Pareora River ; Otiake beds, Tng. Z, Otelwke ; 1172, Pukeuri, Oamanx ; 
uppermost Mount Brown b^, iVelm Pass [» N. ausiralis (in part) of 
Suter, 1921, p. 43]; 882, sandy claystone above limestone, Waltomo 
Valley; 862, argiUsceous sandstone, head of Waimata River; mper- 
most Mount Brown beds, Wdca Pass (J. A. Thomsoiri ; Tari^ Gimy, 
Oamaru ; Rifle Butts, Oamaru ; Awamoa ; 4b, 6a, 6o, Clifden, ^u,thland 
(H. J. Finlay) ; Ardgowan ; 1144, Okbko Road, one mile west of Pehu 
Upper Waitara; 1142, near junction of Tan{^ Stream and Waitatk 
River 1. Grange). 

Distinguished from nOuralts by its large sise, slightly narrower sutural 
' channel, and straight outer lip not retracted to snture except from bottom 
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of channel. In 8, euturalie and 8, prieca the lip is noticeably though 
gently retracted for a considerable distance. 

It is possible that another specific division can be made for those 
shells with a narrower sutural channel than the type. This narrowing is 
greatest in shells trom the Waitara beds, which are also stratigraphicallv 
the youngest, but more material than is at the writer’s disposal is required. 

The species is named in honour of Dr. T. Wayland Vaughan, of the 
United States Oeol^cal Survey, who collected at Pakaurangi and many 
other Tertiary localities in 1923. 

3. Genus User Humphreys, 1797* (= Polinicea Hontfort, 1810). 

Shell ovate to suboylindrical ; sutures tangential ; aperture with a 
thick parietal callus coalescing with the funicle and invading the umbilicus, 
which is sometimes completely filled, sometimes left widely open ; o^ier- 
culum corneous. 

Type : Nerita mammilla Linn<^. 

Kiy to Spsoixs. 

huOoni: very largo. Hometimefl ovate, generally suboylindrical with a low spire, 
urn bilious closed or shallow, never penetrating. 
aagenua : moderate sise, roundly oval, flattened ; umbilicus wide, variable ; aperture 
greatly inclined. 

muewtuUua : moderate sise, longitudinally oval, apex mucronatc, umbilicus closed, 
callus very thick. 

iniraenuaua : large, suboylindrical, summit flat ; callus enormous, filling suture and 
umbilicus. 

lobatua : moderate sise, ovate ; umbilicus closed ; callus fairly thick with two con- 
verging grooves, interspace lobed. 

vnisukscStM ; moderate siie, ovate ; umbilicus olose<l ; callus with only one groove at 
base, dose and parallel to apertural margin. 
waipaenaia ; small, ovate ; umbilicus cios^ ; callus like uniaukatua ; nucleus of 
protoconoh minute. 

ehalhnenaia : huge, ovate ; umbilicus open below ; callus joined to parietal wall for 
full length, no groove. 

prapaowAua: large, broadly ovate; umbilicus open below; callus projecting in a 
prominent angle over funicle, junction marked by deep groove. 
waipipianaia : large, broadly ovate ; umbilicus with large opening left between parietal 
wall and callus. 

pakaanaia : larm, broadly ovate ; urn bilious widely open, funicle narrow ; callus not 
advancing far down and ending in a lobe. 

ovuloidas : large, ovate ; umbilicus almost closed by callus and wide funicle, leaving 
only narrow slit. 

fMapi : fairly large, ovate ; callus rather narrow, but often filling umbilicus, which 
is narrow ; inner margin of aperture strongly sinuous. 
aaniaealua : very small, ovate ; callus with parietal side straight ; umbilicuH generally 
a shallow groove. 

haawaanaia : very small, broadly ovate ; caUus with parietal side concave ; umbilicus 
generally quite filled. 

aadaUai : smalC broadly ovate ; umbUious a narrow slit, not penetrating ; callus with 
sin|^ transverse groove. 

ineartua: small, ovate; umbilious closed; callus with single groove, above which 'it 
projects on to parietal wall. 

modadua : small« ovate ; umbilious closed ; callus broadly rounded off below, grooves 
inconspiooous. 

obakttefua : moderate siie, ovate ; umbUious generally closed or with a narrow chink ; 

callus narrow with two transverse abnoet parallel grooves. 
aeoMua : moderate to small, broadly ovate ; transverse grooves low down ; aperture 
greatly i^olined. 

* See JijLaDLaT, G., Somo NatiookU from Queensland, Bao, Auai, Afus., voL 14, 
Ko. 3, 1924, an article whiofa the authew has been enabled to see siuoe the reeding of 
this paper. 
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The last eight species form a distinct group. They are smaller and 
have a more restrained apertural callus than tiie others The umbilicus 
is restricted and generally quite filled by the narrow funide and callus, 
on which there are two almost parallel srooves (sometimes one or botli 
obsolete). The arrangement of the umbuical callus is rather like that 
in the subsenus MammiBa, which, however, has a more distended aperture. 
It is possiole that the relationship is closer to it than to Vber s. str. 

Uber huttonl (von Ihering). (Plate 68, fig. 10.) 

1873. Natica aolida Sfiwerby : UutUm. Cat. Tett, Moil., p. 9 (not of Sowb.). 

1888. Natiea solida Hector, OvUint of N.Z, Oeof., p. 61, ng. 0, No. 19. 

1888. Natica (Neverita) gibbosa Hutton, Trans. N.Z. Inst,, vo). 18, p. 334 (not of 
Lea). 

1907. Polynices kuUoni v. Ihering, Ann. d. Musco Nac, de Buenos Aires, eerie 3» 
tomo 7, p. 154, pi. 5, fig. 16. 

1015. PoHnicea gibbosus (Hutton) : Suier, N.Z. Choi Sum. Pal. Bull. 3, p. 9, 
pi. 5, fige. 1, 2. 

Typo in Museo Nacional, Buenos Aires. 

Height, 68 mm. ; diameter, 64 m. (taken from Hutton’s plesiotype of 
N. solhda Sowb. - JV. darwini Hutt.). 

Localities. — Broken River, Trelissick Basin (type) ; 166, White Rock 
River, Pareora ; Target Gully shell-bed, Oamaru ; Tangarakau River, 
two miles below large waterfall (Mokau beds) ; Maungamatukutuku, 
Tutamoo (Tawhiti sandstone) ; Taumatamaire Hill (Mahoenui beds) ; 
44, Conus beds, Brewery Creek, Mokihinui River; Chatton, Southland, 
sharp-spired form (R. A. Sutherland) ; Waikaia, sharp-spired form ; 6b, 
6c, 6 d, 7b, 7c, 8a, Clifden, Southland. 

Hutton recorded the species as occurring in the Pliocene at Matapiro, 
but his specimen, if correctly identUied, was probably from some other 
locality. This typo of Vber was extinct in New Zealand long before the 
deposition of the Matapiro beds Nukumaruian). 

Suter generally applied the specific name huttoni to shells with a widely 
open umbilicus not invaded by callus, such as those (N. suleri) from 
locality 476, Kekenodon beds, Waitaki Valley. The shell figured by 
von iWing, however, is from Broken River, Trelissick Basin, and has 
the heavy callus and cylindrical shape of Hutton’s gibbosus. The two 
names are therefore synonymous ; and, as N. gibbosa was already occupied 
by Lea for a North American Eocene fossil when Hutton proposed it, 
von Jhering's U. huttoni must be used. 

Round V. huttoni are grouped a large number of variable forms, for 
which satisfactory specific divisions have not yet been found. Among 
the material available no absolute line could be drawn between such 
extreme forms as V. unisuloatfis and V. vUracrassus (:= N. callosa Hutt.). 
At Chatton there is a large shell with a high, sharp spire; at Waikaia 
apd in several horizons at Clifden are somewhat similar though smaller 
ones apparently grading into a much broader typo with a low spire. 
Perhaps some of the difierences are due to sex, but there is variation 
in shells from different localities. Both forms are represented at Target 
Gully with slight differences in outline. The shells of White Bock River, 
Pareepra, are of more uniform character, being cylindrical in shape, with 
a low spire, and reaching a very large size (like the typical Broken River 
imecimens). There is considerable variation, however, m the comparative 
mgth. and callosity, a process carried to extreme in the U. intracrassus 
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Plate 57. 



Fw. 1 . — StiJconacca {liuiinu) . neotjpt* ' 2 

Fig. 2 . ^Svlconnrxsa pntra i\. »i> ; holotjiie. ^ 2. 

Fio. 2,-—8ulconarca romptesita n. Mf>. • bolot\pc / 2 
Fig. 4 . — Sulconacca vavffhtnii n. sp. : hulotype. X 2 
Fig. 5.^T7ber kaawaeMtii n sp. : holoUpr ^ 4. 

Ftg, 0. — Uber nffiiacutue n, np, : holoUpp. ^3. 

Fig. 7. — Vber modeshi^ n. Bp,: holot.v^. x 1. 

Fig. 8 — r/6«r JSn/ayi n. sp. : paratypo X 1. 

Fig. 9.— Vber €a/iailBi n. «*p. : holoUpe x 1 

Fig. 10. — Uber incertm n. np, : holotype. v' i. 

Fig. 11.- Uber ftralptus n. *ip. i lio!otype. v 1. 

Fio. 12.— t/6er/?nlayt n. sp. : holoty^. y 1. 

Fro. \^,^Uber finlayi n. sp. : pamtype. x 1. 

Fig. 14.— 176er o6sIrwrfM/t n. sp. : holotvpp. x 1. 

Figs. l.^l.. 10, 17 . — Uber (Neventa) fmnthn, sp. : holotype. X 3. 


F«0f p. 960 . ] 




Fio. waipaenaui n. <ip. . holotype. X 1. 

Fio. 2.^Ub€r lobatun n. ip. : holotvpe. X 1. 

Fio. X^Ub$r chattomnHn n. sp, I bolotypo. X 1. 

Fio. 4,-^Uberun%wkfUua n* up, • holotjn^ X 1. 

Flos. 5, 8,-^Uber sagenus (8ntw) : holotype. x 1. 

Fia. 6.^Uber sagenw (Huter) : topotype. x 1. 

Fio. 7. — Uber muaymatvs n. ip. ; ndotype. X 1. 

Flos. 0» Il.--I7^66r tntixKsffiiiUi (Finlayh leototype. x 1. 
Fio. 10.— Z/Aif huihnt (v. Ihering), White Rook River, x 1. 



Fig. n. Bp. : holotyi^o. X 1. 

Fig, 2.^TJb$r (Swpin) firmus n. sp,, loc. 480, Waihao. X 1. 
Fiu. Z,--XJbtr (Ewpira) firmw n. Bp. ; holotype. x 1. 

Fiu, 4,-^Uber fSu^pira) laieapertus n. sp. : hoiotype. x 1. 

Fig, li,~^Uber (Suapira) lateapertnf n. up. : paratype. X 1. 

Fig. Q,^Uber (Suapira) laleaperiua n. vp. : paratype. X 2. 

Flo. 1,-^Vbar nruUmaa n. Bp. : liolotype. X 1. 

Flos. 8, (Suapira) fyfai n. ep. : hoiotype < 1 

Fig. \0»--Ub€r paUaenaia n, ¥sp. : holot^, X f* 

Fio. 11.— l/6er tvaipipienaia n. sp. x hoiotype. X 1 



Vravs. N.Z. In8t., Vor^ 55. 


Pf.ATB 





Fius, 3. — Mute^chara (Macrampkalimt } hniioni n. mut. i holot>pe. X 5. 
Figs. 4, 9. Snuini fotntcaiufn winter, • holotype X 1. 

Fins 5, H. — Mute^chitra (Macr(tmphahna) aurt forum n. sp. ; holot\pe. X 5. 
Fins. 7. iafirmum n. sp. * holutype. X 4. 

Fin. 10.~ Gloht<<inttm vmwtium (Sutnr) holotype. x 1. 

Kin. 1 (ireiri (Murdoch) : holotyj^. X 1. 

Fins. 12, \i\*-~-Sinuni (Kunattrina) rinrtum on)’ holotype. x 1* 

Fitr. 13.— Gtohi^mum mioraentcum (Ruter), Parson's Creek. *x 1. 

Fjo. 14 .— uudulattkm (Hutton), Wanganui (? Landguard Bhif!). x 1. 
Fin. 15. - dretri (Murdoch), juv. Kat Iwi, x 1. 

Fio. 17.- Glohimiuum ^pirdk (Marshall) ; holotype, x 1. 

Fic4. IS.^-^fJlobisimm Wfjans (Sutor) : holotype. X 2 
Fio. \i!l,--Amaurop8dla major (Marshall) : holotype. x 2. 

Fig 20. -^Amnaropneila terfi n. sp. : holotype. \ 2. 
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of Lower Waipara Gorge, where greatly elongated specimens are seen 
grading into typical iniracrassus- 

At many localities along the east coast of the North Island, in beds 
somewhat younger than the Awamoan, occur rather smaller shells, generally 
with a mucronate apex (17. mncronaius). Some are of an elongate-oval 
shape, while others are more like the typical V. hullont. On the west 
coast (North Island) those of typical shape do not rise any higher than 
the Mokau beds, but in the Onairo fauna appears an acuminate-spired 
ovate shell {V. unisulcatua) only a little more slender than some of those 
from Waikaia and Clifden. 

The forms which have been given specific rank are : - 

(1.) U, huttoni. 

(2.) U. intracrassua. The shell on which the name is founded is 
of such extreme development as to merit specific separation. 
There is no evidence that intermediate forms occur at the 
type locality ; perhaps the Waipara Gorge is intermediate 
in ago between Broken River and Castle Point. In any 
case, even when the shape is the same as that of U hutiom, 
the apertural callus is noticeably thicker. 

(3.) 17. umaulcatm. This is only slightly more slender than ovate 
specimens of V, hnttm} from Waikaia. At the lower horizon, 
however, there is an intc^rgradation with broader forms, but 
at the higher these are absent. 

(4.) t7. imwronodua. Although depressed adult forms are equalled 
by high forms of young 17. hution*, the callus on the former 
is considerably thicker than that on the latter. 

Tate (1893, ]k 320, pi 6, fig. 4) records Nat tea qibhoaa Hutton from a 
locality not actually known, but reported a well-sinking in the Murray 
Desert.” The disposition of the apertural callus is not the same as in 
the New Zealand species, for it is much wider over the umbilicus than on 
the parietal wall, where it is relatively narrow. It is most likely that a 
critical examination of the actual specimen would show other important 
differences, and that it should be classed as a distinct species. 

Uber intracrassus (Finlay). (Plate 68, figs. 9, 11.) 

1873. Natira (?) cnlloaa Hutton, Cat, Tert. Moll , p 9 (not of Sowtrby). 

1914. Poiinirea caltoaua (Hutton) : Suter, JV.Z. Oeoi, Sun, Pat, Butt, 2, p. 4. 

1924. Pohnuxa irUractaeaHs Finlay, Proc, Mato/r, Sm,, vol 19, p. 101. 

Shell large, subcylindrical, summit flatly convex ; spire concealed by 
body-whorl, which has the left-to-right diameter ))mch greater than that 
from back to front; apertural callus enormous, completely filling the 
umbilicus and for last half of body-whorl occupying suture and extending 
across flat summit to apex. 

Holotype in collection of New Zealand Geological Survey. 

Height, 37 mm. (estimated) ; diameter, front to back 29 mm., left to 
right 39 mm. 

Loeditiea, — Castle Point, Wellington (?) (type) ; (\)unty (Wncil quarry, 
Maungapakeha Stream, six miles west-south-west of Tinui, Castle Point 
County ; Lower Waipara. 

The name N, caUosa is preoccupied by Sowerby; therefore Finlay 
rightly changed Hutton’s name to intracrasaua, Hutton was uncertain 
about the locality of his t 3 rpe 8 , but Castle Point is probably correct in a 
broad sense. The richly fossiliferous beds at Castle Point itself (Geol. 
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Surv. loc. 81) have a Wangannian iaoua; this tyM of Vtm belongs 
to a lower horizon, and probably came from the “Taipo” beds in the 
neighbouring district. 

Uber mucronatus n. sp. (Plate 58, fig. 7.) 

Shell of moderate size, oval ; spire short, acute or often mucronate ; 
outer lip not greatly inclined ; apertural caUus large, sealing umbilicus, 
lower end of callus lobed and bounded by very deep gropve on apertural 
side; sometimes when the callus is not fully developed tbw remains 
slight umbilical opraing which resembles that V. propeovtatu. 

'Npe in collection of New Zealand Geologioal Survey. 

ll^ht, 29 mm. ; diameter, 23 mm. 

Looalitiet. — 1037, Hurupi Creek, Palliser Bay (t^) ; 882, argillaceous 
sandstone, Waitomo; 862, head of Waimata Bivet, Gisborne ; 1121, 
Wharekahika River, East Cape ; Muddy Creek, Arowhana ; 1166, Awatere 
Mouth, East Cape ; upper grey marls, south rlifi, north branch of Deo 
River (— P. gibbotus of Suter, 1921, p. 82). 

Uber unisulcatus n. sp. (Plate 68, fig. 4.)^ 

Shell of moderate size, elongate, ovate ; spire high, conic, slightly 
mucronate ; apertural callus well developed, filling umbilicus with a some* 
what narrow lobe bounded by deep broad groove which lies very close to 
inner margin of aperture, but is not quite parallel to it ; outer lip slightly 
retracted to suture. 

Type in collection of New Zealand Geological Survey. 

Height, 31 mm. ; diameter, 23 mm. 

ZocoltftM.— 1136, Mangare Road, near Mangaone Stream, Upper Waitara 
Survey District (type); 1128, Putiki Stream, Tongaporutu River; 1113, 
Rapanui Island, Taranaki (L. I. Grange). 

Uber waipaensis n. sp. (Plate 68, fig. 1.) 

Shell small, plump, ovate, of about five and a half whorls ; spire acute ; 
protoconch very small ; outer lip inclined at 30” from vertical, retracted 
above to suture, but otherwise straight ; apertural callus thick, comj^etely 
covering umbilicus; a shallow groove ascends from base of callus near 
and parallel to apertural margin. 

Type in collection of New Zealand Geological Survey. 

Height, 16 mm. ; diameter, 13 mm. 

LoeaHhes. — 1029, one mile north-north-east of limestone-crushing plant, 
Alexandra Survey District ; Pourakino, Riverton (H. J. Finlay). 

The disposition of the callus is much the same as that of U. unisuhUua, 
but the shell is more globose and the protoconch as well as the whole shell 
is much smaller. There is also considerable resemblance to V. muwmatwi, 
which, however, is luger and has a more nearly vertical outer lip. 

Uber lobatus n. sp, (Plate 68, fig. 2.) 

Shell of moderate size, elongate, ovate; spite acuminate; apertural 
,aallas comparative^ narrow, but sealing nmlnlious by a lote bounded 
below by OMp groove which is indined at about 46** to apertural margin ; 
somewhat higher there is a wider and shallower groove at right a^^ 
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to apertoral margin where it meets lower groove, space between the two 
being occupied by lobe of callus ; the inner margin of aperture notice- 
ably sinused about top of funicle. 

T)rpe in collection of New Zealand Geological Survey. 

luight, 30 mm. ; diameter, 23 mm. 

Localities. — 166, White River, Parcora (type) ; Target Gully, 

Oamaru; 1075, argillaceous sandstone, 12 chains north-north-west of 
Rangiriri Tri^., Piopiotea West Survey District (Mohakatino base) ; 649, 
Paparoa Rapids, Wanganui River ; 476, Mount Harris, South Canterbury 
(s P, gdtbcius and P. ovatus'ot Snter, 1921, p. 64), 968, Rifle Butts, 
Oamaru, bed A, overlying Oamaru stone (= P. gtbbosus of Suter, 1921, 
p. 86) ; 468, Pareora (= P. gitbostu of Suter, 1921. p. 58) ; Awamoa (H. J. 
Finlay) ; Whatekuri t horison (H. J. Finlay). 

Uber sagenus (Suter). (Plate 68, figs. 6, 6, 8.) 

1917. PoUniees (NepirUa) sagtiuu Suter, N.Z. Otol. Sure, Pal. Butt, S, p. 10, 
pi. 8, fig. 8. 

The holotype has a widely open umbilicus which reaches up to apex of 
shell, but no other specimen has been seen which agrees exactly wiu this 
shell. .The large species, so common in the Lower Wangannian beds at 
Waipipi, Hawera, Waingongoro, Ac., and identified by Suter (1921, p. 26), 
also oy Marshall and Mi^och (1920, p. 126 ; 1921, p. 87), as P. sagenus, is 
in this paper named V. waipipiensis ; for, while it resembles sagenus in 
umbilical development, its shape is quite different. The most important 
diflerenoe, however, is in the inclination of the outer lip. In V. waipipiensu 
it is inclined at about 26° from the vertical, while in V. sagenus the angle 
is 37°. 

The specimen figured on Plate 58, fig. 6, is a topotype of V. sagenus, and, 
as may m seen, hM the same outline and same dispwition of c^us. The 
inclination of outer lip is also about 37° from the vertical. There can 
therefore be little doubt that the two shells are conspecific. One important 
difference exists, however : in the tjrpe specimen the umbilicus is wide and 
deep, extending almost to the spire ; in the other it is quite shallow, and 
when the shell was a q^uarter of a whorl younger must have been completely 
closed. The only otW specimen seen which agrees with these two in 
outline, aperture, and callus is from Trelissick Msin. In this specimen 
the umbilicus is for the most part shallow, as in the second Pareora specimen, 
but there is a very small chink at top penetrating upwards perhaps |in. 
Despte these dilrerences the actual appearance of the apertural callus 
is Bunilar in all oases, and with the great inclination of outer lip justifies 
specific reoqgnition. 

LoeaKties.— 196, White Rook River, Pareora ; 226, Porter and Thomas 
Rivets, TtelisBiok Basin. 

Uber diattonensis n. sp. (Plate 68, fig. 3.) 

Shell fairly large, ovate ; spite sharp, about one-third height of aperture 
<inolnding eaUus) ; whorls 6, rapidly increasing, surface wil£ ^wth-lines ; 
suture tangential ; apwture semilunar ; outer lip sinuous, sli^tly concave 
in middle, and reixaoted above to suture ; inner lip with thick parietal callus 
nearly covering umlnliouB (which, however, is penetrating), and cemented 
to parietal waU along its whole outer side ; umhuicus with funicle coalescing 
wi& calluB, line of lunction not marked by distinct groove. 
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Typ in collection of Mr. H. J. Finlay. 

Height, 32 mm. : diameter, 27 mm. 

Locality . — Cbatton, near Gore. 

This species is very like V. propeooatus and V. m-nloidea. It is 
distinguished from the former by the absence of deep groove at junction 
of funicle and pllus, also by rather narrower umbilicus ; from the latter 
by the disposition of callus, which is cemented to parietal wall along its 
whole length. 

« 

Uber propeovatus n, »p. (Plate 59, fig. 1.) 

Shell large, ovate ; spire short, pointed ; spire-whorls slightly convex, 
body-whorl very large ; suture tangential ; aperture semilunar ; outer 
lip almost straight ; umbilicus of moderate width but shallow, and nearly 
closed by large funicle and apertural callus which projects across and down 
on to parietal wall ; lowest lobe of oallus bounded below, where it crosses 
funicle by deep groove. 

Type in collection of New Zealand Geological Survey. 

Height, 43 mm. ; diameter, 35 mm 

LocaWtes,^- 1135, Tirangi Stream, Ngatimaru Survey District, Taranaki 
(type) ; 895, Rapanui River mouth, and many other localities in the Tonga- 
porutu and Onairo areas ; 679, Waihou, Bay of Plenty ; ? 996, Kaawa Cn‘ek, 
south of Waikato River; MarshalPs Road, Mangaehu Creek, Waimata 
River (Tawhiti beds) ; ? Target Gully (one broken specimen). 

Uber waipipiensis ii. sp. (Plate 69, fig. 11.) 

Shell large, ovate : spire short and broad but jiointc'd ; whorls on spirt* 
lightly convex, bod.y-whorl very large ; suture tangential ; aperture semi- 
lunar ; outer lip slightly sinuous ; umbilicus widely open and deep, 
extending directly up towards spire ; funicle large but not extending mon* 
than halfway across umbilicus ; a{iertural callus overlapping funicle above 
on to parietal wall but not bi'low. 

Ty|)e in collection of New Zealand Gi*ologicaI Survey. 

Height, 49 inm. ; diameter, 47 mm. 

Localities - -UOl, Waipipi Beach, north of Wairoa Stream, Waverley 
(ty^) ; 875, 1172, mouth of Waingongoro River. Taranaki; 876, 1173, 
Waihi Stream, Hawera Bench; 126 (? Thomson coll,), Awatero Valley, 
decorticated and fragmentary (- A, suturalis of Suter, 1921, p. 30) ; New 
River, Westland; ? 154, Kanieri ; ?Motunau beds, Weka Pass, B3; 857, 
above waterfall, Starborough Creek, Awatere (= P. huiiotii of Suter. 1921, 
}). 30) ; 858, below waterfall. Starborough Creek. Awatere (rss P, huUotn 
of Suter, 1921, p. 31). 

Uber pateaensis n. sp. (Plate 59, fig. 10.) 

Shell large, ovate ; spire short and broad but pointed ; whorls on spire 
lightly convex, body-whorl very large ; suture tangential ; aperture senir 
lunar ; outer lip slightly sinuous ; umbilicus wide but shallow ; funicle 
narrow below but widening suddenly above ; apertural callus moderate, 
extending down over top of funicle as short rounded lobe bounded below 



Locality,'-- 1171, Patea. 
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Uber ovuloides n. sp. (Piute 59, fifi. 7.) 

1873. Natica (Ma/nilla) ovata Hutt/on, Cat. Tfirl, Moll., p. 9, iti i>art (not of 
Kbpstein). 

1880. Nalica ovata Hector, Outhne N.Z. Oral., p. 5, tig. 9, No. 16. 

1893. Naiica (Mamilla) ovata Hutton, Macleay Mem. Fa/., p. 66, pi. 7, ti)<. 4(K 

Shell large, ovute ; spire acuminate ; umbilicus with large funicle ; 
apertural callus thick, projecting slightly over funicle but not reaching 
across umbilical depression, thus leaving a diagonal umbilical slit ; a groove 
in callus above lower part of funicle meets apertural margin at angle of 45"'. 

TyjK? in collection of New Zealand Geological Survey. 

Height, 50 mm. ; diametiT, 38 mni. 

Ijocalitm- 1171, Patea ; 1172, Waingongoro Mouth. 

Great confusion has arisen over this 8])ecies through the non-ilesignation 
of a definite holotype. Hutton’s original description gave as localities 
** Shakesfieare Cliff ; Callaghan’s Creek ; Motunau (L) ; Kanieri ; Broken 
River (U and L) ; Weka Pass (M) ; Oamaru ; Awamoa ; Lyndon,” and 
the specimen preserved in the collection illustrating the Catalofjue is labelled 
Shakespeare Cliff.” This shell was figun-d by Suter and designated by 
him ” holotyjie.” Although Thomson (preface to Pal Bull, 2) thought it 
possible that Hutton selected holotypes for his species, the writer cannot 
agree with this. In addition to the contrary evidence cited by Thomson, 
the following points are also important : No mention is ever made by Hutton 
ot the word ” type ” ; in many cases a numls^r of sfjecinicns were pn^served ; 
the illustrating specimen often does not agree with the dimensions quoted. 
It wouhl thus be better to consider the tyjx's revised by Suter as leetolypes, 
excejit when' only one locality and one specimen are represented. The use 
of “ Bhakesjieare Cliff ” m this instance is in a very wide sense, because 
the large Uber sfip. do not reach any higher in the stratigraphical column 
than the Waitotara series, and Hutton’s specimens probably came from 
Patea In any case, Suter’s type was wrongly attributed by him to the 
Wanganui district ; a microscopic examination of the matrix shows that 
it is from locality 227, Kanieri, Westland. Moreover, it is specifically dis- 
tinct from any of the Waitotaran Uber, and in the collection from 227 
there are about fifty sjiecimens agreeing in all essentials with this one. The 
dimensions given by Hutton arc 1-45 in. X P25in. (--37 mm. >v 32 mm.), 
but those of Suter’s type are 36 mm. X 28 mm. The form tliat has 
generally been considered as the typical P, ovatus is the one from Patea 
which has the umbilicus almost filled by a large funicle and a|)ertural callus, 
leaving always a narrow, slightly inclined penetrating slit. Both Hector's 
and Hutton’s figures show this type of shell, so that on these grounds alone 
Suter’s choice of a type could have been upset. The position is, however, 
simplified by the fact that Natica ovata is preoccupied by Klipstein (Beitrage 
zur geologiMchm Kentniss tier otitlichert Alpett, 1843), so that we can start 
again with fresh specific names, 

Uber finlayi n. sp. (Plate 57, figs. 8, 12, 13.) 

Shell fairly large, ovate : spire* sharp but not high ; whorls about 6,, 
slightly convex in spire ; surface with numerous growthdines ; suture 
tangential, aperture semilunar; outer lip lightly sinuous, retracted to 
suture, inclined about 35® from vertical ; inner lip sinuous with fairly thick 
caUus coalescing with and little wider than funicle, which almost or quite 
fills the rather narrow umbilicus. 



566 


Trantaetion$. 


Type in collection of Mr. H. J. linlsy. 

Height, 87 mm. ; diameter, 34 mm. 

Xoc^u».— Boulder Hill, near Dunedin (type) ; Wangaloa. 

This species presents such a variety of form that it is difilcult to give 
an adequate description embracing the whole. In youth the shape is very 
broadly ovate or oval and funicle relatively narrow, being merely a thick* 
ening of the whole front part of inner margin ; the parietal oidlus is wider 
and contracts suddenly to funicle (see Plate 67, fig. 8). This stage is repre- 
sented at a higher horizon by V. ineertu$ of Target Gully. The umbilioos 
is a shallow scarcely-penetrating groove. Later the shell becomes more 
ovate, and the sharp angle showing junction between parietal callus and 
umbilicus disappears, and a condition not unlike U. modeitus is produced 
where umbilicus is quite filled. A continuation of this stam to the adult 
is represented by the holotype, but in many cases the funicm narrows with 
growth so that an umbilical groove is again formed. The top of this gnove 
is sometimes penetrating. This form (Plate 57, fig. 13) is extremely li^ 
U. obttrwtw. Suter classed the species under P. gUibosua, presumably 
because umbihcus was sealed; but the disporition and manner of growth 
of callus and funicle are quite different. The well-marked sinus at posterior 
end of inner margin is also distinctive of the older species. 

The great inclination of outer lip separates V. finlayi from V. cbttmiwi 
and V. incertua; also absence of grooves across callus. 


Uber seniaculus n. sp. (Plate 57, fig. 6.) 

Shell very small, ovate, solid ; spire one-half height of aperture ; whorls 
5, slightly convex on spire, suture tangential ; aperture semilunar to ovate ; 
outer lip straight or slightly concave, gently retracted to suture ; inner 
lip with moderate callus, coalescing below with large funicle ; umbilical 
opening a rather shallow noove bounding funicle, but penetrating above. 

Type in collection of Mr. H. J. Finlay. 

Height, 6 mm. ; diameter, 6 mm. 

Locofdy.— Boulder Hill. 

This shell looks like a miniature V.finUtyi, but is certainly not the young 
of that spedes, for it has too many whorls ; also, the young of V. JitUayi 
are more globose and do not have such a wide funicle or uml^cal 
opening. 

Vber kaawaentis n. sp. (Plate 67, fig. 5.) 

Shell verv small, broadly ovate; s^ less than half the height of 
aperture ; whorls 4^, slightiy convex on spire ; suture tangential ; aperture 
semiluiutr ; outer lip almost straight# anteenrrent to suture ; inner lip with 
fairly thick callus, which has a convex parietiJ boundary and is much wider 
over umbilicus, where it coalesces with funicle and generally completely 
fills the opening. 

Type in collection of New Zealand Geological Survey. 

Height, 6 mnu ; diameter, 5'6 mm. 

Loc^y.— 996, Kaawa CtMk, Waikato (Dr. J. Henderson). 

This spedes atron^y resembles V. wniteubu, but the nml^ous is 
tyjttoally much more calloused; also the parietal boundary of the callus is 
convex, not strai^t as in Boidder Hill spedes. It is the ?. amphsofus 
and probably the N. avttralu of Bartnim (1919, p. 105). 
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Uber esdailei n, sp. (Plate 67, fig. 9.) 

Shell small, broadly ovate ; spire moderate ; spire-whorls convex^ 
somewhat depressed below suture which is almost tangential ; outer lip 
much inclined ; apertural callus relatively harrow ; umbilicus almost 
filled by funide, but there is a narrow shallow depression ; a deep groove 
crosses callus about top of funide, and above this the apertural margin 
inclines well forward. 

Type in collection of New Zealand Geological Survey. 

Height, 14*5 mm. ; diameter, 13 mm. 

LocaliHea,- 1100, conglomerate band in Waiarekan tuffs, quarter-mile 
west of Lome, North O^o (probably the same as Oeol. Surv. loo. 831, 
collected from by T. Esdaile); Trig. M, Totara (Suter, 1921, p. 88, 
P, gibbosfis), 

JSeTnarilrs.— Distinguished from others of the group by the well-inclined 
aperture, and single transverse groove on callus. 

Uber incertus n. sp. (Plate 57, fig. 10.) 

Shell of only moderate size, ovate ; spire short, acuminate ; suture^ 
tan^ntial ; aperture semilunar ; outer lip inclined ; apertural callus 
moderate, extending down and covering umbilicus, bounded below by a 
groove traversing a very narrow funide, and projecting above this groove 
over to outer wall of umbilicus. 

Type in collection of New Zealand Geological Survey. 

Height, 22 mm. ; diameter, 18 mm. 

JLoccIiffss.— Target Gully (type) ; 1161, Pakaurangi Point. 

The Polinices avatns of Suter (1921, p. 51) from “ tuffs interbedded 
with chalk marls, Trelissick Basin,” is related to this species, but is too 
imperfect for definite identification. 

Uber modestus n. sp. (Plate 57, fig. 7.) 

Shell somewhat small, ovate, sometimes elongate ; spire acuminate ; 
outer lip much inclined except near suture, which it meets almost at right 
angles ; apertural callus moderate ; umbilicus completely filled by funide 
and apertural callus ; the outer margin of this callus slightly concave along 
most of its length, and anterior end somewhat suddeidy rounded off, but 
not forming prominent lobe ; there are sometimes two faint transverse 
grooves converging midway along callus. 

Type in collection of New Zedand Geological Survey. 

Height, 18 mm. ; diameter, 13*5 mm. 

Xoooliftes.— Target Gully (type) ; Awamoa ; Pukeuri ; 1150, Mokau 
beds, Tongaporutu River, near junction with Papakinp River ; 919, Mahoe- 
nui beds, Awakino Valley (» p, githosus of Suter) ; 476, Kekenodon beds, 
Waitaki River (•» P, gMx^is of Suter) ; 483, ” Hutchinson Quarry ” 
beds, Wharekuri («» P. gibboeue and P. ovatus of Suter) ] 1065, grit band, 
Kururau Road, Taumarunui ; 7c (? 6 b, ? 8a), Clifden, Southland (H. J. 
Finlay) ; All Day Bay, Kakanui (H. J. Finlay). 

Uber obstructus n. sp. (Plate 67, fig. 14.) 

1873. Natica (Mamma) ovoto Hatton, Cat, Tert, Moll,, p. 9, in pari (not of 
XJipsteIn). 

1614. PoUn&e (Mamma) oeaiua (Hutton) : Suter, N,Z, Oedt, Surv, Pal Buli, 2, 
p, 21, pi. 17, fig. 1 0, 6. 

Shell of moderate size, ovate ; spire acuminate ; outer lip well in- 
clined but bending above to meet suture ; umbilicus narrow, almost or 
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•completely filled by funicle ; apertural callus narrow, restricted, posterior 
end separated by marked channel from outer lip ; two well-marked almost 
parallel grooves cross callus, the lower about middle of funicle, the other 
a wide shallow one about, top of funicle, and generally coincident with a 
short spur of callus projecting on to parietal wall. 

Holotype in collection of New Zealand Geological Survey. 

Height, 36 mm. : diameter. 28 mm. 

Localities. — 227, Kanieri (type) ; 6b, 7c‘, 8a, Clifden, Southland ; 1090, 
Tawhiti beds,” one mile north-west of Kahukura, Block V, Waiapu 
Survey District ; 1187, mouth of Awatere River, Bast Cape Survey Dis- 
trict ; 1168, coast, 30-80 chains east of mouth of Awatere River, East 
<^ape Survey District ; Otiake (H. J. Pinlay). 

The holotype is the specimen •wrongly stated by Suter to be the tyne 
of Naiica ovata Hutton and to be from ” Shakespeare Clifi ” (see remarks 
under U. ovuUndes). The umbilicus is sometimes completely filled by the 
funicle, but in others- the type specimen— there is a narrow chink 
left. The species is closely related to {7. tnodesius^ and some border-line 
specimens are difficult to classify. V. obstmeius is a larger shell, and the 
4.*allus tapers oil gradually below and is not contracted quickly as in 
V. modestus. Also, even when the umbilicus is sealed, there is a deeper 
depression in that region. 

Uber scalptus n. sp. (Plate 67, fig. 11.) 

Shell of moderate size, broadly ovate ; spire rather low but pointe<i ; 
nucleus of protoconoch minute ; whorls 5-6, slightly convex on spire, 
somewhat flattened above ; suture tangential ; surface with growth-lines 
getting much stronger as they approach suture ; aperture semilunar ; outer 
lip lightly sinuous, strongly retracted to suture which it meets at right 
.angle, inclined about lO^ from vertical ; inner margin slightly concave ; 
parietal callus moderate, widening over umbilicus and coalescing with 
funicle, crossed b^ two grooves and often by other numerous short irregular 
ones, the two mam grooves situated fairly low down, converging ; umb3icu.s 
completely closed. 

Type in collection of New Zealand Geological Survey. 

Height (when complete), 20 iiiin. ; diameter, 17 mm. 

LocalUm. — 1148, Manure Road, Upper Waitara (type) ; 1123, mouth 
of Tongaporutu River ; Rapanui Mouth, north Taranaki ; Tongaporutu, 
•60 chains south of post-office (L. L Grange). 

Distinguished from 27. cbsiruciuB by the greater inclination of the 
aperture, greater retraction of the ouUr lip to the suture, and lower 
situation of the transverse grooves, and from U. lohatus by shape, thinner 
callus, and want of a prominent lobe between the grooves. 


a. Subgenus Euspiba Agassiz, 1842 (=: Lnnalia Gray, 1847). 

Shell globose ; spire moderate ; whorls convex, surface smooth except 
for fine growth-lines; aperture semilunar; outer lip straight, slightiv 
retracted to suture, indmed about 30° from vertical ; inner margin witK 
light callus on parietal wall; umbilicus open and without any funicle; 
^operoulum horny. 

l^irpe : N. labeUata Lamk. (Eocene). 

D^ll (1909, p. 87) says, It seems that we shall have to give up Lunatia 
dray in favour of Euspira, which has five years’ priority, and of which 
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both 8i)ecies mentioned when the name was first proposed appear to be 
Ltmalias ; though species belonging to Ampullim seem to have been included 
later.” 

Kby to Species. 

fy/ei ; large ^38 mm. high), oval ; low spire, sinuous inner margin. 
firmus : moaerate size (about 20 mm. high), ovatt* ; umbilicus slightly overlain by 
inner lip. 

laieaperlus: moderate size (about 20mm. high), globose: suture impressed or ohati- 
nelled, umbilious very wide. 

viirew: spire moderate outlines rrgular; umbilious small, circular, almost closed in 
young : lip retracted to suture. 

pa€uaovitr€U« : spire variable, generally high, spire-whorls strongly convex; lip not 
retracted to suture. 
pukeurien9i$ : suture impressed. 

barrierensis : flattened shape, low spire, very wide umbilicus. 

Uber (Euspira) fyfei ii. sp. (Plate 59, figs. 8, 9.) 

Shell largo, oval ; spire low, gradate ; whorls 6, convex on spire, body- 
whorl increasing rapidly, extended somewhat anteriorly ; surface with 
growth-lines ; suture deeply impressed ; aperture large, ovate, channelled 
posteriorly ; outer lip almost straight, with alight posterior sinus ante- 
current to suture ; inner lip sinuous ; parietal wall with thin enamel layer 
not straightening contour of inner lip ; umbilicus open, of moderate size, 
without (uniole or bounding-limb. 

Type in collection of Mr. H. J. Finlay. 

Height, 38 mm. ; diameter, 35 min. 

Localities.- Boulder Hill; Wangaloa; ? Hampden (a crushed specimen 
in which the outer lip is slightly retracted to the suture and which may 
be a distinct species). 

Because of its low spire, this shell somewhat resembles N. suteri, but 
several important characters show that it is but distantly related thereto. 
These are the sinuous inner margin of the aperture, impre^ssed suture, 
absence of any trace of a funicle or circum-iimbilical limb, and strongly 
antecurrent outer lip. The salient characters are^ reminiscent of Hedley’s 
genus Friginatica^ members of which are all very 'small, and with rather 
elevated spires, but with a sunken suture, and ” without an umbilical 
funicle or a callus pad at the insertion of the right lip." 

Uber (Euspira) firmus n. sp. (Plate 59, figs. 2, 3.) 

Shell of moderate size, globose-ovate, solid ; spire one-half the height 
of aperture or less ; whorls about 5, convex on spire, body-whorl globular ; 
suture abutting, sometimes tangential; aperture semilunar; outer lip 
straight, retracted to suture, inclined about 35° from vertical; inner lip 
slightly concave, with thin parietal callus contracting suddenly to inner 
margin ; umbilicus moderate to fairly large, open, without funicle. 

'Npe in collection of Mr. H. J. Finlay. 

Height, 24 mm. ; diameter, 21 mm. 

Localities. — Boulder Hill (typo) ; 887 a, Wangaloa (=^ P. amphialis of 
Suter, 1921, p. 97) ; 480, “ I^nd sandstone,” nverl 3 rxug ooal-beds, Waihao 
River ( ^ P. huttoni and P. amphialis of Suter, 1921, p. 65). 

Uber (Euspira) lateapertus n. sp. (Plate 69, figs. 4, 5, 6.) 

Shell of moderate size, globose ; spire gradate, about one-third the 
height of aperture ; whorls 6, convex on spire ; suture deeply impressed, 
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channelled in youns ; aperture ovate ; outer lip slightly ainuoua, retracted 
to suture for very sWt distance ; inner Up thin, almost straight with very 
thin callus on parietal wall ; umbiUcus very large, widely open, the earUer 
whorls visible, apertural wall of umUUcus closely spirally grooved. 

'I^pe in collection of Mr. H. J. linlay. 

Height, 18 mm. ; diameter, 17 mm. 

Boulder Hill 

Uber (Euspira) pukeuriensis n. sp. (Plate 55, fig. 20.) 

SheU very small ; spire scalar, over onc^half height of aperture ; whorls 

; suture sUghtly impressed ; aperture oval ; outer Up str^ht, ante- 
current to suture, inclined at about 26^ from vertical ; inner Up thin, not 
reflexed ; umbiUous widely open, without fnnicle and free from apertural 
callus. 

Holotype in coUcction of Mr. H. J. Finlay. 

Height, 6 mm. ; diameter, 6*6 mm. 

Z^oeafittes.— Pukeuri, Oamam (type) ; shell-bed, Target Oully, Oamaru. 

fismorib.— Nearest to 17. barnerenM, but differs in having an impressed 
suture. 

Uber (Euspira) pseudovitreus (Finlay). (Plate^56, fig. 21.) 

1924. Polinieea pseMdovitreHs Finlay, Trans. N.Z. Inst., vol. S5, p. 452, pi. 49, 
dgi. 3a, 3S, 34, 3d. 

^pe in collection of Mr. H. J. Finlay. 

Height, 8 mm. ; diameter, 7 mm. 

Z^ocolities.— Rifle Butts, Oamaru (type) ; 1160, Awamoa Creek. 

TypicaUy Uiis shell has a high, rather clumsy spire, but in 
some ca.se8 it is low. The single Awamoan specimen belongs to the low- 
spired form. 

Uber (Eu^ira) vitreus (Hutton). (Plate 65, fig. 19.) 

1873. Natica viina Hutton, Cat. Mar. Mott., p. 21. 

1880. Lunatia vitrsa. Manual N.Z. MoU., p. 72. 

1913. Poliniees ampkialus Watson : Suter> Manual N.Z., M(M., p. 290, fd. 46, 
fig. 1. 

1915. Poiinices viinus Hutton : Iredalo, Trans. 29. Z. Inst., vol. 47, p. 456. 

Jjectotype in Dominion Museum. 

Height, 8 mm. ; diameter, 7 mm. 

Zoca&ty.-^Stewart Island (Recent). 

Although this seems to be a fairly common shell in Recent times, not 
one fossil specimen has been seen auring this revision. Suter’s identi- 
fications of fossil, and even Recent, species are quite inoonsbtent and » 
unreliable. 

Hutton (1884, p. 934) thouj^t his species was the same as the later 
V. amphiai/us (Watson), but neither Watson nor Irodale agreed with this 
identification. Iredale farther pointed out that V. f>iireu8 is the ojder name, 
and that Suter’s use of V, ampkiakut was therefore wrong. Watson (1886, 
p. 438) says of his species, ** combines a flattened globose form with a 
prominent pointed base and smaU raised scalav spire in a way that is vei^ 
much so, indeed, that it almost recalls an Tim 

desoiiption does not suit U. vUteui at all, so the two species must be 
regarded as distinct. 
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The strikiog feature of V, vUrem is the circular section of the umbilicus 
when viewed m>ni the base. The inner marnn of the aperture does not 
out tike circle as in other small shells which wve been nustaken for this 
spedes. Also, the outer lip is retracted to the suture. 

Hutton’s type material consists of two spedmens, the larger of which 
has been selected as lectotype (see Plate 65, fig. 19). As is often tW 
case, Hutton's measurements (0*36 in. x 0*34 in.) are larger than those of 
dtiier of his “ types.” Spedmens up to 11 mm. in height are in the 
Dominion Museum. 

Uber (Euspim) barrierensis n. sp. (Plate 66. fig. 16.) 

Shell very small, broadly oval, vitreous ; spire low ; whorls 3) ; proto- 
conch smooth, nucleus moaerato, whoris polished with microscopic spirals 
and^ fine growtii-lines ; suture abutting ; aperture ovate ; outer lip almost 
straight, antoounent to suture, inclined about 30" from vertical ; inner 
nungb thin, slightly reflexed on parietal wall ; umUlious widely open, 
without funicle and not invaded by callus, traversed on apertural wall 
by faint 8|Hral threads ; operculum ui^own. 

Holotype and paratypes in the Suter collection, Wanganui Museum. 

Height, 6 mm. ; diameter, 6 mm. 

I/rnddy . — Off Great Barrier Island (110 fathoms). 

Rmarke. — This shell is referred to by Suter (1913, p. 289) in his remarks 
on U. autimlit. The identification label was afterwards altered by him 
to “ PoUnicee cmphiahu.'' Of the four spedmens none shows any colour, 
so the specimens with “ radiate brown bands " must have been removed. 

V. bammnrie differs from V. vitreus in its depressed shape and very 
wide umlnlious. 


6. Subgenus Nevbrita Risso, 1826. 

Shell of moderate sise, depressed ; aperture semilunar ; outer lip greatly 
inclined from vertical (40° - 46") ; umtulious with an enormous funicle 
often quite filling it, and coalesdng with the parietal callus. 

, Tjrpo: N-jotephiniaBimo. 

^ l&tinguished from Vber by the much greater obliquity of the aiiertun* 
comMned with the large size of the funicle. 

Uber (Neverita) pontis n. sp. (Plate 67, figs, 16, 16, 17.) 

Shell small ; spite relatively high ; whoris convex, body-whorl depressed 
near suture; outer lip very much inclined to axis of shell; uml^cus 
almost filled by large fu^le which is overiapped by parietal callus, leaving, 
however, a small umbilical opening. The callus is wider at anterior end 
and tapers posteriorly, but expands somewhat again just before it joins 
outer lip. 

Holotype in Dominion Museum, Wellington. 

Hdght, 10 mm. ; diameter, 10 mm. 

loomty.— Greensands, McCullough’s Bridge, Wuhao Biver (J. A. 
Thomson). 

In typical Neverita the umtfllicus is completely filled by funicle and 
oal^, but although there is a smidi umbilical opening in this shell the great 
obliquify of the outer lip and the mnetal appearance indicate close relation- 
ship to tiiis subgenus. TUs is the only specimen of Neverita seen in the 
New Zeeland material examined. 
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4. Genus Sinum Bolten, 1798. 
a. Subgenus Sinum s. str. (=« Sigarelus Lamarck, 1799). 

“ Shell depressed, auriform, spirally striated or furrowed. ^ Spire very 
low with rapidly widening whorls. Aperture greatiy distended ; operculum 
horny.*’— (SSttcl.) 

Type : Heiix haliotoulfa Linn^. 

Sinum fomicatum Suter. (Plate 60, figs. 4, 9.) 

1917. Sinum fomicatum Suter, N.Z. QexA. Sum, Pal, BnU, 5, p. 11, pi. ,S, fi«. 5. 
Localities, — Maerewheniia River, right bank (Uttley, 1920, p. 150); 
480, “ Island sandstone,” Waihao River ; ? 176, Black Point, Waitaki 
Valley. 

This shell is more elevated than the typical Sinum with its extremely 
flattened body-whorl and greatly inclined convex outer lip. The umbilicus 
also is fairly open, only one side being covered by the refloxed inner lip ; 
but it is nearer to Simm s. str. than to Eunativina, The Black Point 
specimen is more inflated than the others, and may be a se])arate species. 
Occurrences of this genus are very rare in New Zealand, the three localities 
mentioned being represented each, as far as the writer knows, by only one 
specimen. The uniformly low horizon is noteworthy : in all cases these 
fossils occur in the basal marine sandstones just al)ove the coal-measures. 

Sinum infirmum n. sp. (Plate 60, figs. 7, 8.) 

Shell very small, fragile, depressed auriform, of about three and a half 
whorls, of which the smooth protoconch occupies over two and a half ; 
spire flat; surface of body-whorl with fine slightly undulating spiral 
grooves crossed by ^ onvex growth-lines ; aperture oval, oblique, greatly 
dilated ; outer lip strongly convex ; inner lip broken away ; umbilicus 
op(*n but small. 

Holotype in collection of Mr. H. J. Finlay. 

Height, 2 mm, ; diameter, 3-5 mm. 

Ardgowan (t)r])e) ; Pukeuri. 

The type is a juvenile ; a fragment from Ardgowan is from a shell 
that was about 10 ram, in diameter when complete. 

S, injinnum can be distinguished from S, fonticatum not only by its 
smaller size, but also by its much flatter sjurc. 

6. Subgenus Eunaticina Fischer, 1885. 

Shell longitudinally oval, spirally striated, umbilicated; body-whorl 
flattened ; aperture distended ; outer lip convex, moderately inclined ; 
columella with a bulge op^site the umbilicus. 

Type ; AT. papiUa OmeUn. 

Sinum (Eunaticina) cinctum (Hutton). (Plate 60, figs. 12, 16.) 

1885. Sigarelus {NaHcina) cincHts Hutton, Trans, N.Z, Inst,, vol. 17, p. 318 
pi. 18, flg. 12. 

1893. Sigarstus cinctus Hutton, MaeUay Mem, Vol„ p. 55. 

1915. Polinices {Euspirn) cinctus (Hutton) ; Sutw, N,Z. (kd, Susv, Pal, Bull, 3, 
p. 9, pi. 4, flg. 6. 

1918. Sinum cinctum (Hutton) ; Suter, Alph, List N.Z, TsH, Mdl, p. 25. 
Although this specific name appears in many lists of New Zealand 
MoUusca, none of the specimens examined by the writer was correctly 



Majxwick.-- NcUicidae and Naricidae of New Zealand, 


573 


identified. Hutton says that the type came from Wanganui,” having 
been sent down by Mr. Drew ; but, although many collections have been 
made at this locality since that time, no one has found another specimen. 
Both the late Mr. R. Murdoch and Dr. Marshall agreed that they had 
never seen a similar shell in all their material. The reddish-brown 
staining on the type is not quite the same as that of any specimens the 
writer has seen from Wanganui. 

The shell is a t}rpical Eunalicina, and as this is the only New Zea- 
land specimen of the subgenus which has bt^en seen it should not be 
unreservedly admitted as a member of our fauna. There is no direct 
proof that the shell is a foreign one which became' mixed with New 
Zealand specimens; but such things did happen to Hutton (e.</., Trtgonm 
sefniutulultUaf Raeta petf^jneua^ Chione lamellata, &e.), so that care must 
be taken in accepting doubtful species. 


5. Qenus Olobisinum n. gen. 

Shell large, globose, thin ; spire low ; whorls convex, spirally striated ; 
protooonch of two and a half whorls sharply defined from the neanic shell, 
iimooth and polished except for the last quarter-turn where the spirals 
are foreshadowed ; suture abutting ; aperturt* large, ovate ; outer lip 
thin, straight or slightly convex, scarcely retracted to suture, inclined at 
about 25*^ from the vertical ; inner lip strongly sinuous with thin varnish 
on parietal wall ; umbilicus variable, sometimes absent, when present 
|)artly overlain by thin inner lip ; in the genotyjw there is no umbilicus. 

Type : Sigareim drewi Murdoch. 

Differs from Sinnm s. str. in its globular shape, sinuous columella, 
and much less inclined lip.' The shape is also different from Eutmticina, 
which is longitudinally oval and has a flattened body, a more' distended 
aperture, and a different curve to the inner lip. 

Stgaretotrema Sacco, 189(), approaches GMnsinim in shape, though 
the body-whorl is still slightly flattened, the outer lip is more inclined, 
and the inner lip is almost straight. 

Under the genus Sinum Bolten, Sutcr (1917, p. 88) lists the following 
sjxicies : Sinum cannalum (Hutton), S. fomicalum Suter, 8, {Eunaticinn) 
/^inctuni (Hutton), S, (Eunaticina) drewi (Murdoch), 8, (Eunaticina) degans 
Suter, 8 , (Eunaiicina) miocaenicum (Suter), 8 . (Eunaticina) unduUUnm 
<Hutton). 8, carinafum is a peculiar keeled shell here located under 
Micreschara (Maeromphalina ) ; 8, fornicatum is a Sinum, and 8, cinctum 
is a typical Eunaticina, The other species, however, do not agree with 
Eunaticina, and form a well-defined group, to which should Ik* added 
AmpuUina spiralis Marshall from the Wangaloa beds. 

The generic position of these shells has been a source of considerable 
trouble. Hutton at first attributed them to Sigaretus Lamarck (~ Sinum 
Bolten), but later to AmpuUina, Sigaretus was also used by Murdoch 
(1899, p. 320). In a footnote to the latter*s specific description, the 
editor of the Proceedings of the Malacological Society says, In attributing 
this shell to the genus Sigaretus the author has evidently followed Hutton, 
and, owing to the impossibility of communicating with him m time for 
publication, we have left it so, merely adding a ‘ ? * ; but it is evidently 
neater to AmpvUina,'' 

The genenc position under AmptdUna was therefore used by Suter 
(1913, 19U, 1916) and by Marshall (1917), but was changed back to Sinum 
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(«s Sigarelut), apparently on Cosamann’a recommendation (Suter, 1917, 
p. 88), beoanse there was no umbilical limb. Neidier genus is, however, 
satisfactory for these shells. They differ from AmputUna, as was pointed 
out by Cossmann, in having no basal limb, and in being conspicuously 
spindly striated; while they are equally far apart from Sinum because 
of their totally different shape, not having the greatly flattened bod^, as 
is shown by their beine mistaken for AmpuUina. The subgenns Bunatio^ 
(type, N. wpiUa Gmwn), in which Suter {tlaced them, has a sinuous inner 
lip, but were is a bulge over the umbilions which is not present in 
OMmnum; tbe shape also is quite different. In his review of Biw 
ZteHand Oeciogteal Survey Pataeonklogieal BuJUeitn 5, concerning Simm 
(Bunatusina) eleyans, Cossmann (1918, p. 24) says, “ La determination 
generique me paratt bien doutense.” 

Taking all wose thinn into consideration, it is clear that a new generic 
division is required ; the name Cflobmnum is therefore proposed, with 
Sigaraus dreun Murdoch as type. The Wangaloan species has a restricted 
umbiUcus, while in 0. tiegans from Waihao greensand the shell is more 
loosely coiled, so that the umbilicus is wider In the Awamoan species 
there is a tightening of the coU and a consequent lestriotion of the 
umbilicus; this process is carried still further in the Wanganuian 
0. unduhahUM and 0. drewi, for here the basal perforation is obliterated. 
Apart from this umbilical variation there is little difference between the 
earliest and the latest species, and the simple globular shwe indicates a 
more primitive type of shell than Stnum or Bunatieim. Wtbieinum, has 
existed in the New Zealand area at least since the dawn of the Tertiary, 
and seems to have been represented in Australia by Natka arata Tate, from 
the Lower Tertiary of River Murray cliffs. The genus may, indeed, 
extend back to the Cretaceous, for the small Nuttca iugrata Wilckens (1922, 
p. 7) perhaps belongs to that period. It has the same shape, and some 
specimens show spirals on the base (see Treohmann, 1917, pi. 19, fig. 96). 

AmpvUtna stnota Oabb (1869 p. 161, pi. 27. fig. 40) from the Martinos 
beds appears to be an imperforate species of the genus. There is a con* 
siderable resemblance in form between these shells and Ym^coro Q. k 0., 
but, the animal and operculum bemg unknown, they had best be retained 
under the subfamily Naticinae. ' 

Kxt to Spsom. 

tpirak : nmbilicua very nerroe, aperture mther small, spire lelattvely high. 

Atgmu ; nmbilious large ; seul^re fine, coarser on lower half. 
vuueaeuieum : umbflionB rather small, partly oovered by reflsxed Inner lip. 
iretci ; very large, no umbilions i spire moaerate, ooluroella ahnoet strai^t. 
uniMatum: moderate siae, no umbilions; spite low, oolnmella concave, aperture 

somewhat dilatdd. 

eewMfMm ; very large, no ombilirus ; spire rather high, columella concave. 

Globisinum elegans (Suter). (Plate 60, fig. 18.) 

1917. Siium {SunatkiiM) ehgmu Suter, N^. CM. Swv. Pai. BvU, S, p. 11, 
id. S, fig. 4. 

Suter gives as locali^ of tiie tvpe, “ 630, Teanetaki (s, Snfidd), near 
Oamaru, North Otago, T. Esdaile.” This oolleotion is an nnr^bla one, 
containing Hawke’s Bay and Mount Harris specimens, and is wrongly 
attributed to Mr. Bsdaile. Most of the specimens, Uudading ^e type of 
6. degoM, m probably from McCullough’s Bridge, Waihao River, where 
the species is not uncommon. The aperture of the type is broken away 
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fpr a conaiderable distance, and the line of the suture can be followed to the 
middle of the whorl on Suter’s figure, which therefore gives an impression 
of too great height in comparison with the width. The spirals are generally, 
but not always, much stronger on the lower part of the whorl than on the 
upper. 

Clobistnum spirale (Marshall). (Plate 60, fig. 17.) 

1917. AmpuSlina epiralia Marshall, Tmna. N.Z, Imi., vol. 49, p. 452, pi. 34, fig. 17, 

Z^ocolieies.—Wangaloa (type) ; Boulder Hill. 

This is the BtStoliunt f ” of Suter (1921, p. 96). 

Globisinum miocaenicum (Suter). (Plate 60. fig. 13.) 

1873. SigartiuM aubglohotmi Sowerby : Hutton, Cat. TtH. MoU., p. 9 (not of 
Sowb.). 

1914. AmpuUina miotaeiUea Suter, N.Z. Choi. 8urv. Pal. Bidl. 2, p. 21, pi. 2, fig. 2. 

1918. Sinutn miocaenicum (Suter), Alph. List N.Z. Tert. Moll., p. 25. 

LooalUies. — Awamoa (type) ; Pukeuri, near Oamaru ; 166, 468, Pareora ; 
476, Mount Harris, South Canterbury; 950, Parson’s Creek, Oamaru 
(as Sinum cindum of Suter, 1921, p. 80); 126, Fox River, Brighton 
(^ Sinum oindufn of Suter, 1921, p. 40); Trig. 2, Otekaike, Otiake beds 
above limestone. 

Of the specimens identified os 0. miocaenicum from ** tuffs interbedded 
with chalk marls, Coleridge Creek, Trelissick Basin ” (Suter, 1921, p. 51), 
only one is in a good condition. It is certainly very like 0. miocaenicum, 
but differs slightly in several ways. The body-whorl is even more globose 
than that of 0. miocaenicum, so that the distance from the umbilicus to 
the base of the shell is very short, thus causing the spirals to abut on the 
lower part of the inner lip at a high angle. The umbilicus is slightly wider 
than in the Awamoan species. More specimens, however, are required to 
show whether these differences are constant a^ worth specific recogni- 
tion. It is possible that the relationship is closer to 0. spirale, which 
has a higher spire and shorter anterior development than 0. miocaenicum. 

Globisinum undulatum (Hutton). (Plate 60, fig. 14.) 

1885. Sigareiue unduloHu Hutton, Trane. N.Z. InH„ vol. 17, p. 318, pL 18, fig. 11. 

1885. NaUea {AmpnUina) laevie Hutton, Trane. N.Z. Inet., vol. 17, p. 317, 
pi. 18, fig. 10. 

1893. Sigamue undulaiue HuttOn, Madeay Mem. Vcl., p. 55, pi. 7, fig. 41. 

1893. NtUica laeme Hutton, Madiay Mem. Vol., p. 54, pi. 7, fig. 39. 

1913. Ampnttinaundvlaia (Hutton) : Suter, Man. N.Z. moU., p. 291, pi. 15, fig. 17. 

1915. AmpulUna undulala (Hutton) : Suter, N.Z. Oeol. Sure. Pal. Bull. 3, p. 11, 

1915. PoUnicee laevie (Hutton) : Suter, N.Z. CM. Sure. Pal. Ball. 3, p« 1(). 

1917. Sinum utidulaium (Hutton) i Suter, N.Z. CM. Sure. Pal. Bull. 5, p. 88. 

The type of this species is a Wanganui fossil (precise horison unknown), 
and the only record of its Recent occurrence is by Webster (1905, p. 280), 
who cdlect^ a specimen at Cape Maria van Diemen. It is possible that 
bis shell was a 0. venwhm. Hutton’s two syntypes of Ifatica laevia 
are identical in every respect with G. undulatum except that the spiral 
ornamentation is laeUng. A careful scrutiny of the surface shows that 
it is much pitted, and tlmt there are traces of the spirab in protected areas. 
It is therefore praotioally certain that the sculpture has been worn off by 
attrition in shell-bed from which the specimens came. 
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Type from Wanganui, but horizon uncertain. 

Lo^tliea- - Recent (only one record) ; Caatlecliff, Wanganui (type I) ; 
Nukuniaru {fide Marshall and Murdoch) ; Petane ; 1063, shell-b^ below 
Petane limestone, Okawa Creek, Ngaruroro River. 

Globisinum drewi (Murdoch). (Plate 60, tigs. 11, 15.) 

1899. Sigarttus (?) dnwi Murdoch, Proc, Malae. vol. 3, p. 830, pi. 16, fig. 1. 

1916. Amj^ina drewi (Murdoch) : Suter, Hand-liai N,Z» Teri, MoU,, p. 3. 

1917. Sinum {SuntUicina) drewi (Murdoch) : 8uter. N.Z, OeoL Sure* Pal, BM, 

p. 88. 

A careful examination of the anterior })art of the body-whorl of the 
type shows faint indications of low spiral ridges such as exist on the type 
of 0, iieniuttum, but smaller speimens from Kai Iwi show no sign of them. 

Holotyp in Wanganui Museum. 

Height, 38 mm. ; diameter, 37 mm. 

-tocoftfy.-' Coast north-west of Wanganui, probably in the vicinity of 
Kai Iwi. 

% 

Globisinum Tcnustum (iSnter). (Plate 60, fig. 10.) 

1907. Eueptra eensAto 8uter, Proc. Mai, Soc.^ vol. 7, No. 4, pi. 18, fig . 13. 

1913. Amfiulhna venueta (Suter), Manml N.Z, MoU,^ p. 292, pi. 15, tig. 18. 

Suter's figure is misleading, for it gives far too great prominence to the 
spiral ribs on the lower prt of the shell. These are so inconspicuous that 
they make practically no difference to the profile, and even when the light 
is in a favourable position thay can hardly be seen. A topotyp in the 
jKxssession of Miss M. K. Mestayer does not show the ribs at aU, and has 
much the apparance of 6, dmm. These are the only two specimens of 
the spKsios which ha/e been found; and, since complete adult specimens 
of both G, unduUUum and 0, drewi are rare, the material available is not 
sufficient to give a propr idea of the relative values of the three species 
named. They may not all be worth recognition. 

Holotyp in the Suter collection, Wanganui Museum. 

Height, 40 mm. ; diameter, 37 mm. 

2iora/*fy. — Near Cap Farewell. (Recent.) 

6. Uenus Amocjhofsella Obelot, 1885. 

Shell thin, scalariform, with elevated spre, sharp at the top ; whorls 
numerous, generally rendered gradate by a spiral plane, sometimes even 
keeled ; aprturc* scarcely more than half the total height, effuse in front ; 
umbilicus rather small, from the depths of which issues a narrow and sharp 
ridge which quickly joins the keeled margin of the effuse prtion of the 
apriure, lip little inclined, straight, a little anteourrent opposite the 
flattened plane, columella scarcely excavated, outer margin little calloused 
and ndlected on the umbilicus, ”-^Coasmann.) 

Oenotyp : NaHica spirata Lamk, (Eocene.) 

Gossmann (1919, p. 464) places Awmropsdla Cbelot, 1886, as a section 
of Crommtum Cossmaiin, 1888, an interpretation of the law of priority 
which is not generally favoured. Tlie New Zealand species differ in having 
a channelled suture, and A, fnajor in having spiral grooves, ^maufopnna 
has a channelled suture, but the umbilical ridge is not so well marked 
and is farther forward. Amauropsella ranges from Palaeooene to Aquitanian 
iu Eu^p. 
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AnuniropMila nujor (BIaisIirII). (Plate 60, fig. 19.) 

1917. Jtoebopite wajfiT Uanhall, Trtm. N.Z. Inet., vol. 49, p. 408, pi. 86, 6g. 88. 

Shell rather email, ovate; a]^ gradate, two-thiide the height ot’ 
aperture ; whorls 6, convex on s^re and narrowly ehonldered where they 
bend to the wdl-ohanndled euture ; aurfaoe with numerous spiral threads 
B4q»rated by narrow grooves, about ten on the penultimate am thirty on 
the body, <«e upper ones rather broad and oftm divided by a secondary 
groove: aperture ovate, effuse below; outer lip slightiy eonoave and 
gently retracted to the suture in large spedmens (but these features are not> 
oear in the type), indined about 16** from vertical ; inner lip neariy straiaht, 
with a tUn enamel on parietal wall ; umlnlious narrow, widi sharp spral 
ridge descending to meet anterior part of inner inar^ where it starts to 
become effuse. 

^rpe in Otago Museum, 
might, 10 mm. ; diameter, 6*6 mm. 

£oomA»m.— Wangaloa ; Boulder BiU. 

The origii^ description does not mention the umbilioal ridge, nor is it 
shown in figure. It is, however, quite* well developed. The inclined 
aMrture, the ridged umbilicus, and the smooth columella show that the 
shell is not nne m the Acteonidae. 

The strong spiral sculpture is an unusual character for the mup, but 
that it is not of gmeiio importance is indicated by the presence of a smooth 
shell with the same essential features in the same beds. 

Anumropaii marUnwienna Dickerson (1914, p. 142, p. 13, figs. 4 a, b) 
Jtas a '* surfooe marked by fine but well-marked revolving Ibee.” 

Atnauropsella teres n. sp. (Plate 60, fig. 20.) 


Shell rather small, ovate; spire gradate, two-thirds the height of 
aperture ; whods 6, convex on spite am narrowly shouldeied where they 
bm over to the wdl-ohannelled suture, surface with growth-lines only; 
apfivture ovate, effuse below ; outer lip very slightly concave and almost 
impMoeptibly retracted to suture ; inner lip straight, with only thin enamel 
on parietal wall ; umlulions rather small, nut not invaded by callus, witii 
sha^ sforal ridge which abuts agunst a projeotion at anterior end of infter 
maraiii. 

^pe in odleotion of Mr. H. J. Sliday. 

BEeight, 14 mm. ; dUuneter, 11 mm. 

LoeaUtp . — Boulder HUL 


n. Ihmily NABICIDAE. 

Genus IboBxacHABA Cossmann, 1881. 

Section MAOiK>KFAi.niA Cossmann, 1888. 

auiiionn, votj widtiy nmbilieated, feebly irelisaed, aperture 
ohBquely s{nead out and very deceased, walls of umbilicus ornamented 
with ra^ and ImttellRr fdds from peripheral keel 
** Tvpe : Sigantata mnlihmatioua Dean. (Booene.) 

4 Ibis seetiofr—tiweh is separated from Miemehma s. str. by its 
auiiform shape and by its wide umbilioal funnel— is not confined to the 
Booene, as was thou^i until now ; not only did it live in the Miocene of 

19-«-XMaa, 
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the South-west, but it is also represented in the Tortonian of Hungary.” 
— (Cossmann.) 

The appearance of this rare subgenus in New Zealand is of great 
interest, especially since its time-range here corresponds approximately to 
that in Burope. 

Key to Spxoibs. 

auriformit : oiroum-umbUiosl keel set in from the rounded periphery. 
huiim : oiroum-umbilioal keel forming the periphery. 

Micreschara (Macromphalina) auriformis n. sp. (Plate 60, figs. 6, 6.) 

Shell small, auriform, depressed ; spire very low ; whorls 3 or 4 
rapidly increasing ; surface smooth ; sutnre plain, tangential at first, 
but abutting near aperture, which is oval, distended, and much inclined ; 
outer lip convex, retracted to suture ; inner lip concave, straightened 
below, dightly reflexed ; umbilicus very wide, joining base of body-whorl 
at sharp angle some distance in from rounded periphery. 

Type in collection of Mr. H. J. Finlay. 

Height, 3*6 mm. ; diameter, 6 mm. 

Locality.— BovLliet Hill (Palaeocene). 

Micreschara (Macromphalina) huttoni n. mat. (Plate 60, figs. 1, 2, S.) 

1877. Stgofthu eoriiMAM Hutton, Tran$. N.Z. lint., toI. 0, p. S87 (nototMnenator 
nor QoMIum). 

1014. AmpMiia carituUa (Hutton) : Sutor, lf.Z. (hot. Sun, Pai. Butt, i, p. 10, 
8. Bgi. 2 0, 6, 6. 

1918. Siium eminaSum (Hutton) : Sutor, N.Z. Oeoi. Sun. Pal. Butt. 6, p. 88. 

iMxdttiea . — ^White Rock River, Pareora (type) ; Target OuUy, Oamaru,: 
{fide P! Marshall). (Lower Miocene or Upper Oligooene.) 

M. prcUematica Desh. and M. deeumda (Toasm. from the Eocene of 
the Fans Basin are closely similar to the New Zealand species. 

The combination Sigtmlm oamatua was preoccupied when Hutton 
propoeed it — by A. Qoldfuss, 1837 (AWii. u. Beachr. d. Petr^aklm Deuteh- 
lama, Ac., iii, 13, t. 168, f. 16), and by Muenster, 1842 (Bekrage'mr 
PetnfaJdm-Kvnde, iv, 93, t. 9, i. 16) : therefore the specific name kuOoni 
is proposed. 


SYNOPSIS OF CHANGES IN NOMENCLATURE AND CLASSIFICATION. 


Sutor’s dsadfloation. 
Nettica auatraHa (Hutton) . . 

adandica Q. A 6. . . 

PeUnioea ambiguua' Suter . . 

ampkudua (Watson) . . 

oattoaua (Hutton) 

gMoaua (Hutton) 

{Neeerita) kutttmi Ihering 

lama (Hutton) 

(Buapira) ovaiua (Hutton) 

plantapirua Suter 

(jVevertto) aagenva Suter 

Sihum oortnaliim (Hutton) 


} 


Revised dsesifleation. 

Natica maoria Unlay. 

zdandiea Q. & G. 

(Not seen).* 

Uber {Siupira) vttrma (Hutton). 
iniracraaaua (Finlay). 

kutttmi Iheiii^. 

GMniaimm imdidattm (Hutton).., 
Uber omdoidaa n. sp. 

Natiea {MagtuUitxa) auteri n. rant 
Uber aagenua Suter. 

Mvereatmta {Maerompkalim) hutteni 
n. mut. > 


* Ihe type oould not be found in Canteri>nry Mnsenm. 
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Suter*! ClMtifloatloii. 

Sinum (Bunaticina) cinctum (Hutton) 

(BmaUcina) drewi (Murdoch) . . 

{Bunaticina degans Suter 

fomioatum Suter 

{Bunaticina) miocaenicum Suter 

{Bunaticina) undtdatum{Kntton) 

AmpiMina {Megatylotua) suturalia 
(Hutton) 

• waihacenais Suter 

veniwta Suter 

Nuchopaia major Marshall. . 

Tudto approximatua (Suter) 


Reyited Olaasifteation. 

Sinum {Bunaticina) cinctum (Hutton) 
(? New Zealand). 

Olobiainum drewi (Murdoch). 

degana (Suter). 

Sinum fomioatum Suter. 

Olobiainum miocaenicum (Suter). 

undulatum (Hutton). 

Sulconacca auturaUa (Hutton). 

Natioa {Cofinacca) waihaoenaia 
(Suter). 

Olobiainum venuatum (Suter). 
AmauropafUa major (Marshall). 
Natica {Magnattca) approximata 
(Suter). 
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Tht Pott-Tertiary History of New Zealand. 

By J. HKMDKRSOir, M.A., D.So., B.8o. in Bng. (JCetaUuigy). 

[ItMi, witt (ft* fimiMiOn «/ Uw Dtnelor «/ tk» Ntw JStaland (MofM Samy, htfort 
tkt Wittin^oe PkiloM^^ieal SotiOt, lOlk Oetobtr, 192S; nemti hjf Minor, iSni 
JJteember, 19ii: Umii ttpanM/t. tSA Anguit, 1984.] 

Thbouobodt the geological literature of New Zealand are numeroua refer* 
enoee to changes in the height of the land in respect to sea-level within 
Recent and post-Tertu^ times. At many pdnts on the coast features 
definitely associated with the sea or its ed^ ate inland and above the 
strand; at ^er and perhaps adjacent points there is equally definite 
evidence <d <Mnisiderable depression. The object of this paper is to bring 
together, and as far as possible to correlate, the known pertinent facts, 
and to endeavour to outline the sequenor of the oscillations. The evidence 
suggests that New Zealand has changed its level in respect to the sea as 
a unit, either on account of the retreat of the ocean or by uplift ot the 
whole archipelago. There may have been some local tiltings and differential 
warpings, but Aese appear to have been unimportant if compared with the 
widespread emirogenic oscillations that have affected the Islands. 

’ In New island the Tertiary closed with a long-continued series of 
movements by which groups oi earth-blocks were uimfted to form moun- 
tain-ranges, while adjacent blocks were relatively depressed in trough-like 
basins. The monnti^ have since been mnch carved by ice and water, 
and the neat tectonic vallera in part filled In by the rivets and the sea, 
but the broad outlines of New Zealand as it now is were created at this 
period. The land was at one time 1,000 ft. m more higher than it now 
IS, but later was depressed till the old strand-line was submerged to 1,000 ft. 
or mote below its present level. The deposits formed prior to and during 
this depression ate here considered of early neistocene, and those of the 
succeeding elevation of younger Pleistooene age. The former deposits are 
representM by volcanic accumulations and by beds of glacial, nuviatile, 
estuarine, and littoral origin. The younger Pleistooene beds ate rdiiefly 
high-level terraces bordering river-valleys, and littoral deposits forming 
coastal platforms or veneering wave-out inches. The general elevatoty 
movement was continued till the fend was several hundred feet higher than 
at present. It was succeeded by demession that raised the strand-line 
about 120 ft. above that of to-day. Ilie last oonsidetable movement has 
been one of uplift to the present position. The deposits of ^e last- 
mentiomd depression and sub^uent elevation form the nnlk of the Recent 
deposits of New Zealand. * 

This paper deals chiefly with the evidences uplift and subakfenoe 
that have been observed in coastal districts. No account is givmi 'of tiie 
plains and river-valleys New Zealand, timu^ tiiese have been utofqon^ 
modified and in part created by the movements. INie effects of gla^tion 
are not discussed, nor do the deposits of eariy and middle Firistdeena age 
receive more than mention. 

Omranaii ComnnnnaTioiis. 

After long-continued standstill there wfll be fonned arooitil any sea-gitt 
land a »ctly-sloifins submarine shelf, which comslita of a wave-cut fiw^ 
forn^ of such a j^tmnn veneered with loose depotits^ or of loose deposits 
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«ntirely. The new shove-line prodnoed by elevation will soon be modified. 
In some looalities it will be out back by the waves, in others it will be 
ptograded, and between the pmnts of meximum sea-advance and maximum 
sea-retreat will be innumerable gradations. 

The under-water slope of a prognuled shore is likely to be continued 
above sea-level by slope, fan, or deltaic deposits with littie or no change of 
grade. After elevation, unless there is considerable difierenoe in the nature 
« the terrestrial and marine deposits, the old strand-line will probably soon 
be obliterated. The summit and basal edges of sea-clifls cut by the 'waves 
during a ^nod of comparative rest are much more derided lines of demar- 
cation. Ilie summit edges, except on coasts where the controllii^ condi- 
tions are far more uniform than in New Zealand, are not likely to be 
horisontal even if the o}dift is faorisontal. The base of an old sea-diff— 
that is, the inner edge of a coastal terrace— will probably furnish much 
more reliable information as to the nature and amount of movement of 
the strand-line ; but, as exidained by Darwin in the second chapter of his 
Qeciogieal GbeemdUm on Sooth America, it by no means follows that the 
inner edge of a coastal bench on a horixontally uplifted shore is horisontal. 
*'With respect to the basal or lower ed^ of the escarpments, from 
picturing "in one's mind ancient bays entirely surrounded at successive 
periods by oUff-formed shores, one's first impression is that they at least 
necessarily must be horisontal, if the elevation has been horisontd. But 
here is a fallacy : for after the sea has, during a cessation of the elevation, 
worn cliffs all round the shores of a bay, when the movement recommences, 
and es;i^ally if it recommences slowly, it might well happen that, at the 
exposed month of the bay, the waves might continue for some time wearing 
into the land, whikt in the protected and upper parts successive beach-lines 
mj^t be accumulating in a sloping surface or terrace at the foot of the 
dins which had been latdy reached : hence, supposing the whole line of 
escarpment to be finally uplifted above the reach <rf the sea, its basal line 
or foot near the mouth ^ run at a lower level than in the upper or 
nroteoted parts of the bay: consequently tins basal line will not be 
hf^sontal.'^ This explanation has evidentiy a wider application than 
Darwin gave it. The base of any sea-cliff tliat, during gradual horisontal 
u^ift^ is unequally cut back bv the waves, either by reason of unequal 
hardness of the rock or unequal protection from wave-attack afforded by 
premcmtories or coastal drift, will not be horisontal. And the New Zealand 
coast is f<»rmed of rooks so cliffering in hardness within short distances, and 
is so irregular in outline, that caution is neoessary in interpreting the 
evidence afforded by the inner edfgt of a coastal terrace. Moreover, the 
base of a sea-diff aner uidift is peculiarly liable to be obscured by talus, 
alluvial, and dune deposits. Notwithstanding these defects the inner ed^ 
of raised shoie-]datfonns furnkh the most reliable information regar^i:^ 
land-n^ift, and, provided observations are sufBdently widespread to elimi- 
nnte local peoufiSzities, the evidence may be confidently accepted. 

Dwwin in the work already quoted disoassed the nature of the ufdift 
betw^een the petifids of omnpacstive test or slight depression when the sea- 
diCk tieie formed. He otmoiuded ft(HU the unuonnity in sise of the pebbles 
over the i^de saifsoe of ^tforms miles in width, and from the fact that 
ihe shdk strewing the berohes vrere all of Uttoral spedes, that the uplift 
hnd been by amajl sudden starts such as those aocomj^ying recent earth- 
qtttkas, or, mote probaUv, by such starts conjdntfy with a gradual upward 
movement, and had not o^ due to great aim sadden upheavak. In New 
Zasland the imgular coast-line oanses the beach deposits to vary gmatly 
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in short diatnnoes, and bIh^Us are rarely found ou the coastal torraoes. But 
the series of low raised beaches at hGramar (01, p. 316), Qisbome (62, p. 23, 
and 80, p. 533), and Tolaga Bay (62, p. 23), toother with the fairly uniform 
distribution of blacksand on the rai^ beaches of the west coast of the 
South Island, suggest the u|di{t in New Zealand took place in a manner 
similar to that of South America. 

If the elevation of the land is fairly uniform, though interrupted by 
periods of rest or slight depression, there will be places, on a coast so 
diversified as that of New Zealand, where the emerging wave^formed shelf 
will be (1) prograded, (2) unaltered, (3) partially destroyed, and (4) wholly 
destroyed. In the first case the surface of the coastal terrace will be fairly 
uniform, with a grade flatter than that of the foreshore; in the second 
case the grade will be the same throughout ; in the third case the raised 
platform will be out into a series of steps which may occur as decided 
breaks, or be so small that the whole surface may approximate a sloping 
plane with a grade steeper than that of the under-water surface ; in the 
fourth case the attack of the waves may be strong enough to advance the 
strand landward past the old shore-line. All these types of shore may be 
represented on a short stretch of coast, each type gracUng into that adjacent 
to it. Again, because one part of the coast was prograded at one par- 
ticular contour it does not follow that it was prograded at another contour, 
for elevation may bring to the surface of the sea promontories and islands 
of hard rock wmoh may protect and cause to be prograded parts of the 
coast that at other contours were retrograded. Again, a slight depression 
may cause a stream to change its course owing to alluviation, and its 
discharge by another outlet may alter locally the mstnbution of the coastal 
drift. Hence, though the whifie coast may have been uniformly subjected 
to a series of oscillations, the full history of the oscillations may not be 
decipherable in any one area, and different chapters of the history must 
be read in different districts. 

Eviobnoe of Elbvatioit. 

North AvuMand PemnsuJo. 

The evidences of elevation will first be considered, and, in order that tiie 
facts may be conveniently presented, the coast of each Island is divided 
into four portions. S. Percy Smith (72, pp. 403-10 : see also 33, p. 167 ; 
36, p. 11 ; 40, p. 4; and 43, p. 30) not^ the occurrence of raised beaches 
about 16 ft. above sea-level at many points on the east and west coasts of 
the North Auckland Peninsula. McKay (26, p. 77) observed beaches and 
mud-flats at a similar height in the extreme north of North Zealand, and 
Hochstetter (111, p. 266) and Hutton (63, p. 101) remarked on the sli^t 
•elevation that has taken place at Manukau North Head. Smith (72, 
p. 409), without mentioning ptedse locaUties, has stated that a bench about 
100 ft. above sea-level occurs at several points near Aucldand and Slaipata. 
At Onerahi, In Whangarei Inlet, tiiere is a platform about 60 ft. high, and 
the Town of Whangarei, at the head of the harbour, is built in pait on a 
10-16 ft. taised beach and in part on a terrace about 60 ft. high that rises 
inland dong the continuing vwey. 

Other bw levels of eronon have not been definitdy recognised in North 
Alid^nd, but severd facts of physiography noted by various writers have 
ngBaScanoe if considered in this connection. Thus McKay (26, p. 71) 
wrote: “ Whangape Harbour is bounded on tile south and west by 
heights . . . which, from an elevation of 1,000 ft. to 1,600 ft., slope 
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gradually to half that height on tlte coast-line.” And again : “ Towards 
the east [of Farengarenga Harbour] there is a tendency to form tablelands 
400 ft. to 600 ft. above sea-level.” Bell and Clarke (87, p. 614) sug^t 
that a tableland about 1,000 ft. high that occupies a relativdy con^er- 
aUe area in the extreme north of New Zealand is the remnant of a pene- 

f >lain. Lignitic bands occur in tiie cliffs of Pleistocene sands that back the 
ow raised beaches along the west coast between Kaipara Harbour and 
Maunganui Bluff (79, p. 665). These are evidence of elevation, but of what 
amount is unknown. 

Auddand to East Ca/pe. 

Smith (72, pp. 403 and 407) has also traced the 16 ft. raised beach at 
various points in the Hauraki Gulf and Bay of Plenty. Hutton (6, p. 23) 
was the first to note this strand-line at Thames. According to Onssen 
(78, p. 404), an old beach 17 ft. above sea-level occurs at Maukoro, in the 
Hauraki Plain, about eighteen miles from the sea. Other raised beaches 
up to 100 ft. high have been recorded at several points between Auckland 
am East Cape. Beaches 26 ft. high occur near Thames (46, p. 29) and 
Tauranga (114, p. 212); at Cabbage Bay, 80 ft. (28, p. 70); north of 
Cabbage Bay, up to 70 ft. (42, p. 61); at Waihi Beach and Orokawa, near 
Waihi, up to 60 ft. (48, p. 30) ; and at Te Kaha Point, 60-60 ft. (17, p. 199). 
At Opotm is a tableland 100 ft. above the sea, and according to Smith 
remnants of beaches from 80 ft. to 100 ft. high occur at intervals from 
East Cape to Tauranga and along the east side of Hauraki Peninsula 
(72. pp. 406-8). 

Another group of raised beaches is represented by the terrace at the 
back of the Town of Thames, 160-176 ft. (28, p. 38), at the mouth of 
Eauaeranga River, and for several miles along the east side of Hauraki 
Plam. Beach-remnants 200 ft. high occur between Hastings (Tapn) and 
Kirita Bay (28, p. 70). The ridges of the lowlands west and south of 
Tauranga Harbour, wUch are formed of soft Pleistocene deposits, rise 
regularly inland to about 260 ft. 

West of Tauranga, and farther south-east in the Te Puke district, these 
beds slope gently upward to a plateau which rises regularly to more than 
1,000 ft. Towai^ the sea this surface is deeply incised by the streams and 
dissected by thw numerous branches. Many years a^o Hutton noted the 
gendy-undulating high-level plateau near Thames, which he considered to 
have been formid when the land was about 1,600 ft. lower than at present 
(6, p. 23). At Hicks Bay fossiliferous sands and muds form wide terraces 
which extend inland for seven or eight miles and rise from 360 ft. to 660 ft. 
above the sea. Between Te Araroa and East Cape are gravel-veneered 
wave-cut benchea from 870 ft. to 1,000 ft. high. 

Bad Capo to WeHUngUm. 

The slight upUft, the effects of which farther north have been men- 
tioned, aim raised the coast from East Cape to Wellin^n. Marine 
terraces up <to 20 ft. above the sea occur at Tuparoa and at Waipiro, Toko- 
mam, and Tolaga bays (62, p. 23). They Iwve been recorded at varioiu 
places in the Gisborne district (7, p. xvi, and 8, p. 120), at Mahia 
(17, p. 198), Wairoa, Herbertville (34, p. 103), and PaHiser Bay (11, p. 86). 
Crawford observed a series of beaches near Wellington respMtivdy 4 ft., 
9 ft, and 16 ft. (61, p. 316) above the sea, and wave-formed caves at 
Miratnar lifted 16 ft. (66, p. 396). Benches somewhat hijdier, but bdonging 
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to the same group <d marine teiiaoes, ooout at maiqr pdinta along the 
northern part of ^ pmtion of the coast. They ate 80-Mft. Ingh near 
the mouth <A the Wuapn Biver, 40-60 ft. at Tokomatu Bay, 90 It. near 
Tdaga Bay (62, p. 24), 40 ft. at Makarori Point, and 60-70 ft. near Wairoe. 
There is a wavenmt iMnoh rising to about 60 ft. near Cape Tutnagain, and 
anotoet at Cape Turakirae up to 96 ft. (90, p. 209). A marine teiraoe 
at Mukamuka is 60 ft. above sea-level, and one at Lake Onoke 70 ft. 
(80, p. 29). 

A prcnninent beach from 240 ft. to 280 ft. abdve sea-level occurs at 
Tapuwae Bocks, ten miles north-east of Cisborne (52, p. 28), and terraces 
at simUar heights, though much dissected by streams, near Tolaga Bay, at 
Tawhiti Hill, and near Port Awanui. Marine terraces belonging to tids 
group also occur near Gisborne, on Mahia Peninsula (17, p. 199), east of 
Wairoa, and at several points about Palliser Ba^ (11, p. 86). A gravel- 
strewn terrace from 200 ft. to 300 ft. above the river extends for ten miles 
up-stream from the mouth of the Mohaka (69, p. 674). 

In this portion of the coast the higher groups of marine terraces ate 
well rejpresented near Wellington. A rock platform, the inland edge of 
which u from 460 ft. to 800 ft. (104, pp. 136-37) above the sea extends 
from Baring Head to Orongorongo. Wave-cut benches at tiiis height have 
not been definitely observM in the soft Tertian strata that front the sea 
along the greater portion of the east coast of the Norik Island, but in 
the Herbertville and Gisborne districts (62, p. 26) dissected plateau-Hke 
uplands rising gradually fnan about 000 ft. were probably formed when 
the sea was some 600 ft. or 600 ft. hi^^er. Inland along Ike Waiapu and 
Waipaoa Valleys (44, p. 32) are extensive terraces from 400 ft. to 600 ft. 
above the beds of these maturely graded rivers. 

Terraces and gnvels in these valleys at a still higher level suggest tkat 
at one time the land was even lower. In the Waiapu Valley there is an 
extensive terrace 900 ft. and mote above the adjacent stream-bed, and Ike 
even crests and flat tops of the ridges of the uplands between the Waiapu 
and the coast indicate erosion from an extensive high-level plateau 1,000 ft. 
or more above sea-level. The top of Cam Kidnappers is a sloping flat, 
possibly wave-cut, 700 ft. high. Near Wellington a wave-cut bench 960 ft. 
iiigh oocuts at Orongorongo (104, p. 137), am other terraces of unknowd 
but probably of similar height are to be seen on tke eastern shore of 
Pallid Bay (61, p. 316). 

WMirngtot^ to 4<ddrla)td (W«tt OooH). 

Baised beaches from 10 ft. to 20 ft. above sea-level occur at numerous 
points along the west coast tke North Idand between Wellington and 
Auddand. Crawford (66, p. 396) has described tkose near WeDin^n, and 
Adkin tkose at Porirua Inlet (106, pp. 148-63). They also oocor near 
Foxton, Wan^ui, Hawera, New l^rmonth, Waitara, Mokaa (64, p. 1^3), 
Kawhia, Ba^n, and Manukau (Iw, pp. 101-2). The rulway near 
Paekakariki Is on a gend^-shelvi^ slope lonned during Gie last period of 
ttj^. In north Tatanalq a sloping sunaoe rises regulari^ inlivad Iram eea*- 
cufis in places less than 3Qft. Ii^ North of Uteitni this {dain is leduosd 
to a narrow strip, which oontinues along the shore as fax aa Avakiao. 
This gtavel-ooverM bench was first noted by Hector (1, pp, 3-4). It jis 
badeed throughout by an ancient sea-cUfi, and eroept where coveted with 
dunes is tarriy more than 190 ft. high (64, p. 13;. Small remns^ o^ 
teriaees up to 100 ft. above the sea occur at many pobta between AwalnQO 
and Baklan Harbour. Between Baglan and Waikato mouth tiiero arc A 
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few temnaate of marine terraces belonging to this period, and the mud- 
flats of Mannkau Harbour continue above water as gentle slopes riiat rise 
to 70ft. or 80ft. 

The 200-800 ft. group of coastal terraces is well represented near 
Wellington by the Tongue Pdnt platform, which is 240 ft. above the sea 
(92, p. 255). The low hills west of Evans and Lyall Bays are probably 
oarvM from a shelf of this period. Dissected littoral deposits occur near 
Pukerua Station (287 ft.), north of Plimmerton ; and, according to Adkin, 
raised beaches from 200 ft. to 240 ft. above the sea occur near Levin 
(89, p. 507). From Harton to Mangaweka the Wellington-Auckland Railway 
is bimt on an ancient flood-jdain of the Rangitikei River, which stream is 
now entrenched from 200 ft. to 260 ft. below. In north Taranaki and west 
Awddand marine terraces of this cycle have been observed at several 
points. Small remnants 200-260 ft. high occur some miles north of Awaldno 
(64, p. 13); tiie fiat-topped isthmus of the peninusla between Kawhia 
and Aotea inlets, which is 200 ft. above sea-level, consists of soft sands 
similar to the banks now forming in the inlets : and thirteen miles north 
of Ragbm a bench 190-230 ft. high, about 4 chains wide, and backed by 
an ancient sea-diit, extends for half a mile along the coast. 

At Tongue Point there is a terrace-remnant aMUt 450 ft. above the sea 
(92, p. 256) ; the flat-topped Mana Island slopes gently up to 440 ft. ; 
and the gtavds at Johnsonville and those at Brooklyn and Kelbum 
probably accumulated when the land was some 400-600 ft. lower. According 
to Cotton there is a base level of erosion in the Wdlington district 800-900 ft. 
above the present one (92, p. 248). Adkin mentions a 530 ft. beach near 
Levin, and states that this beach rises to 770 ft. inland from Pahnerston 
North (101, p. 108). McKay (24, p. 2) noted flat-topped spurs formed of soft 
sandstone, and from 500 ft. to 800 ft. high, south of Shannon. Marshall 
states that gravels cap hills 600 ft. high near Wanganui (118, p. 47), and 
Morgan is of opinion that the land in this area was formerly at feast 600 ft. 
lower than at present (103, p. 63). A little north of Urenui a well-dissected 
gravel-covered terrace rises from 460 ft. to 800 ft. Wave-cut benches from 
480 ft. to 660 ft. above the sea extend for miles along the coast north of 
Awakino (64, p. 13). The Maiakopa district has certainly been uplifted 
600-700 ft., and an undoubted beach about 615 ft. above sea-level occurs at 
a point seven miles north of Maiakopa (60, p. 183). Mount Karid, south- 
west of Raglan, has a sloping plain 450-650 ft. on ibree rides. Between 
Ba^n and Waikato the sea-diSs are farmed of or capped with dissected 
littoid deposits, at many points showing broad doping surfaces 400-600 ft. 
above tide-maric. Mount Piiongia is flanked on the west by a gently- 
doping plateau from 1,200 ft. to 1,400 ft. above the sea, and sands typical 
of the littoral deposits of this district cap hills up to 1,000 ft. high a few 
miles south of the mouth of the Waikato. 

Cape Farewell to Kaikoura. 

In the northem portitm of the South Idand raised beaches up to 100 ft. 
high occur at many points. A ^Uy-dopng surface rises from ^e western 
shore of Qoiden Bay to a bai^t of 60 ft, or 80 ft. along the base of 
the hois (66, p. 14). Collingwi^ Takaka, Motndca, Riohinond, Nelson, 
and Menheim ere built on the s^tly uplifted ddtas of various rivers. 
According to Mi^y, Pdorus and Queen Charlotte Sounds were once con- 
nected by way of Mahakipawa Arm, which ends in a flat 25-30 ft. above 
the sea (12, p. 97) ; the terrace on which Havelock, at the head of Pelorus 
Bound, is bout, and the flats at Cullensville, suggest devation to the extent 
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of 40 ft. (21, p. 40). Cotton has remarked on the narrow strand-plain 
along the east coast Hariborough (94, p. 293), and Morgan on pea-worn 
caves 10 ft. to 12 ft. high at Kaikoura (37, p. 20). Here abo are wave-cut 
benches 60 ft. and 100 ft. above the sea. The ^ts at Kekerangu, accord- 
ing to Cotton, suggest an elevation of about 120ft. (94, p. 290; see 
also 16, p. 125). 

The 200-300 ft. group of terraces are also represented in this part of 
New Zealand. A raised beach about 260 ft. high extends across Kaikoura 
Peninsula ; and Cape Campbell is a flat-topped promontory about 200 ft. 
above the sea (36, p. 19). According to McKay, gold-bearing gravels occur 
in the Mahakipawa Valley 200 400 ft. above stream-level (21, pp. 41-42), 
and there are gravel terraces of similar height in the Pelorus and Waka- 
manna Valleys, a few miles from the head of Pelorus Sound. Marine 
terraces of this penod extend for miles along the south shore of Qolden 
Bay, and rise in gentle slopes to heights of 180-270 ft. along the foot of 
the hills. 

In this locality also are remnants of terraces 400-600 ft. high, and near 
the tops of the hills are deposits of well-rounded nanite boulders and 
pebbles, 1,(XX)-1,200 ft. above the sea, that could only have been carried 
to their present position by shore drift. On the southern side of the Riwaka 
Valley, facing the sea, is an elevated shelf of about the same height. Near 
the droies of Blind Bay there is no record of the presence of high-level 
benches. In the Sounds districts, a few miles up the Wakamarina Valley, 
there are fluviatile gravels about 700 ft. above stream-level (66, p. 12). 
Downs 600-700 ft. high, formed of gravels, occur south of the Wairau Plain 
near Blenheim (23, p. 179). The high-level terraces of the Awatere Valley 
(800 ft. and more al^ve the stream) (94, p. 288), and tho ancient delta of 
the Clarence, 600-600 ft. high (94. p. 291, and 16, p. 126), probably reached 
their present position by uplift Near Kaikoura are wave-cut benches 
460 ft. or more above the sea (37, p. 20), and the so-called Kaikoura Plain, 
formed by the coalescing of several shingle-fans, rises on the flanks of the 
Kaikoura Range to more tlian 600 ft. 

Kaikoura to Dunedin. 

The low strand-plain of Marlborough occurs at many points for some 
miles south of Kaikoura. Near the mouth of Conway River are beaches 
40-60 ft. (38, p. 24), and at Coro Bay 12 ft. and Wft. above tiie sea 
(68, p. 174, and 69, p. 26). Bpeight records recent uplift near the mouth 
of Wupara River as having produced a plain sloping gently upward to a 
cM the top of which rises from 60 ft. to 150 ft. at Amberley (91, p. 222). 
This latter terrace is probably the same as that recognis^ by Hutton 
(9, p. 64r-66) near Motunau, some miles to the north-east (80-150 ft.). Haast 
many years ago recorded the occurrence of raised beaches, up to 20 ft., 
between Kaiapoi and tho sea, at Sumner, and on the south side of Banks 
Peninsula (110, pp. 49, 62). The delta oi the Waitaki River extends for 
miles north and south along the coast as a low strand-plain of varying 
width, and at Oamaru rock-cut benches 12 ft. and 42 ft. high ate veneered 
with pebbles, sand, and broken shells (61, p. 112. and 15, p. 66). The 
flats at the mouth of Shag River are uplifted estuarine beds, and south of 
this river are marine terraces about 100 ft. high (112, p. 78, and 18, p. 234). 
The isthmus of Otago Peninsula is formed m raised littoral depositi^ and 
the flats round the shores of the nwny coastal indentatioiu of wis district 
ate of a rimilar nature. 



Henderson. — Post-TeHiary History of New Ztaiand. 587 

Accoidinff to Hutton (9, p. 55) coastal terraces from 200 ft. to 300 ft. 
high occur between Kaikoura and Conway River. There is a rook-cut 
b^ch 300 ft. high south of the latter locality. Morgan (38, p. 24) has 
noted the presence of platforms about 200 ft. above the sea at Amuri, 
Conway, and daverley. A gravel- veneered rock-bench iiom 220 ft. to 250 ft. 
high (58, p. 174) occurs at Port Robinson, and a terrace from 200 ft. to, 
300 ft. above the se& extends for about seven miles between Stoney- 
hurst and Motunau (13, p. 76). Near Oamaru the strand-plain is back^ 
by old sea-clifb from l(^ft. to 200 ft. high, from the top of which an 
extensive plain extends inland along the Waitaki Valley, rising from 230 ft. 
to over 660 ft. near Papakaio (100, p. 118). Park (51, p. Ill) considers 
that this high-level plain was produced by an uplift of the land of about 
200 ft. There are several marine terraces near Seaclifi between 200 ft. 
and 300 ft. high, and Marshall (115, p. 386) mentions a well-defined bench 
at Sand 3 rmount, near Dunedin, 250 ft. above sea-level. 

McKay (10, p. 177) observed a 500 ft. terrace at Amur! Bluff with shells 
on its surface ; and Morgan (38, p. 24) records a 400 ft. bench near Claverley, 
and beach-shingle and sand up to 600 ft. According to Speight and Wild 
(99, p. 80) a platform 500 ft. high occurs between the Blyth River and 
Napenape Cliff. The plateau-like uplands above Port Robinson, north 
of the Hurunui River, were probably once an extension of this latter 
terrace. Beach-remnants 450 ft. above the sea occur at Lyttelton Heads 
(86, p. 32), but between this point and Dunedin the only definite record 
that the sea was once higher is furnished by the plateau, 1,100-1,200 ft. 
above the sea, on the eastern side of the Malvern Hills (9, p. 67). At High- 
cliffe, near Dunedin, Hutton long ago noted several rock-benches up to 
900 ft. above sea-level (112, p. 78). 

Dunedin to Jackson^s Bay. 

A 10 ft. beach occurs at the mouth of Kaikorai Stream, a little south 
of Dunedin, and Grange (105, p. 161) considers that the topography of this 
district suggests an uplift of about 100 ft. There are severd low coastal 
terraces near the mouth of Taieri River. The extensive flats at Inch- 
Clutha are from 10 ft. to 20 ft. above tidal river-channels. North of Port 
Molyneux a sand-veneered wave-cut bench which rises gently from cliffs 
30-W ft. high to about 120 ft. at the inner margin of the platform continues 
along the coast for at least seven miles. Rais^ beaches up to 20 ft. above 
the sea have been worked for gold for some miles eastward from Waipapa 
Point. From Invercaigill to Riverton the swampy silt-plains have ob- 
viously been recently raised above high-water mark. Petrie (71, pp. 323-24), 
writes of Stewart Island, ** At no remote date a strait here [between Paterson 
Inlet and Mason Bay] ran across Stewart Island, separating the high land 
in the north . . . from the southern portion ... a depression of 
50 ft. or 60 ft. would suffice to restore this strait, and part Stewart Island 
once more into two.” According to Hutton (112, p. 80) one of the Green 
Idets rises from a platform 40 ft. high, at which level is an arch evidently 
formed by sea erosion. Hector (109, p. 453) many years ago noticed sea- 
worn caves on Steep-to Island, Preservation Inlet, 10-20 ft. high. An 
old channel between Chalky and Preservation Inlets is now represented 
by a flat-bottomed gap 60 ft. above the sea in the separating mountainous 
peninsula (27, p. 33), At Gulches Head, in Preservation Inlet, there are, 
according to M^ay (27, p. 46), gravels 130-140 ft. above tide-mark. Lake 
HcKerrow, north of Milford Souml, which is separated from the sea by a 
low gravd spit, has terraces from 10 ft. to 60 ft. high (3, p. 43). 
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Near Dunedin the 200-300 ft. group of temoea ia repraaanted by 
the gently undulating auiface above die dxBa fringing the .ooaat aoutii m 
the town. Eaat cd l^tangata are beaoh-rentnanta 890-300 ft. h^, and 
aundar tenaoea formed of buff-coloured gtavela and aan^ ooeur at &epuki, 
where Park (53, p. 64) atatea they reach a hei^t of 230 ft. Hutton (112, 
p. 79) wrote in 1876 that the chain of analf iaianda between Pateraon’a 
Inlet and Ru^puke ate qnite flat-topped, the leauk evidently of marine 
denudation, l^ey ate b^een 140 ft. and 200 ft. high.** According to 
Park (20, p. 130) there ia a coaatal terrace between Balm Bay and Martin 
Bay ftmn 100 ft. to 300 ft. above sea-level ; and Hector (109, pp. 466, 467) 
noted terraces near Lake HoKerrow, 270 ft. high, and the woodM tableland 
of Coal laUnd (200-300 ft). 

The higher group of terraces is not well represented on the east coast 
of Otago, or at least there is no reference to its presence except by Hntton 
(112, p. 171), who noted that gravels occur up to a height cl 400 ft. on the 
sea face of the coast range opposite Otakaia. This range extends south 
to Kaitanj^ta, where its even flat-topped crests appear to have bemi carved 
from a pbin (600-700 ft. high) sloping gently seaward. A little west of 
Orepnki ate tonace-remnants 400-430 n. high. In Stewart Island, McKay 
described the south end of the Tm Range as a broken tableland from 600 ft. 
to 700 ft. high (22, p. 83), and wrote that the land between Big River and 
Puysegur Point was a teriMed bench frcnn five to ten miles wide rising from 
200 ft. to 1,200 ft, (27, p. 32). Marshall states that raised beaches occur 
in tiiis part of New Zei^nd up to 1,000 ft. high (119, p. 200). McKay 
(27, p. 37) noted the presence in this locality of gravel terraces 800 ft. high, 
and considered that the sea, was once 760 ft. higher tiian now. Huttcm 
(112, p. 80) in 1878 mentioned a series of waveKint benches up to 800 ft. at 
the entrance of Doubtiul Sound, and stated his belief that Otago had been 
elevated both on the east and west coasts 600 ft. or mote (112, p. 83). 
Hector (3, p. 43) noted the gently sloping plateau at Cascade Pmnt^ that in 
seven miles rises from 300 ft. to 700 it. 

Jaekaon Bay to Cape ParewtU, 

Blacksand beaches up to 60ft. above the sea have been woriced f<w gold 
at innumerable prints on the narrow strand-plain that extends along the 
coast for most m the distance between Jackson Bay and Gape Farewril. 
The towns of Okarito, Hokitika, Greymouth, and Westport, as well as the 
railways from Ross to Greymouth and from Westport to Mokihinui, are 
built oii this ]^n. Between Greymouth and Westport the strand-^n 
occurs at many prints. Haast (108, p. 112) observed raised beaches 12 ft. 
above the sea between the Wan^ui apd B[aramea Rivers, and' Cox 
(14, p. 73) simQar beaches 6-20 ft. ^h between Big River and Westhaven 
Inl^. BSgher tenaces belonging to this gronp are rej^esmited by the 
gravel-bench n<«A of Holritika (120ft. on ^ seaward em) and the warn- 
cut platforms at l^rpendicular Point (about 90ft.) and 8 m kdeod (60ft.) 
north ri Greymouth (60, p. 43). 

According to Hector (3. p. 47) the coast south <d Paringa River » formed 
of flat-topped chfis from 160ft. to 200ft. high, of wUeh the upper 60ft. is 
gravel Hacket (6, p. 9) observed rimilar riifis in the Oinuito distiiet, 
where they are fr^ 200ft. to 300ft. hi^, formed chiefly of moraunc 
mqte^ ; north of (Bcarito is a gravel clifl 100ft. hig^ (6, p. 10), Anrifnens 
beaon occur in North Westland ip snooesrive tMra<hs np to 
ot more above the sea (2, p. 30 ; 46, p. 33 ; 69i p. 896). At rriiri Run* 
beth, north of Greymouth, l>atlde*s Terrace is over 900ft. <26, p. 88 ; 
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46, p. 44), md still farthw north tho Banytown lead and Wdshman’s 
Tneraoe is abont 290ft. above tide-mark (60, p. 43). Bartmm (96, p. 269) 
baa deeoabed aloiiing j^aina between Charleaton ai^ Weatport that riae to 
about 260 ft. at the of an old sea-clifi. Near Wea^rt there ate beach 
leads between 200ft. and 300ft., and at Gentle Annie Point marine graveb 
ooour about 200ft above the sea (49, p. 94). Still farther north, in the 
Patoran diatriot, there ate raised beao^ up to 200 ft. high (32, p. 26). 

The only reference suggesting that the land in South Westland was 
once ml»e than 200ft or 300ft. lower than at present is by Pbelmt 
(6, p. 10), who observed that the ^teau between the Omoeroa and Waiho 
Bivets, two or three miles from tiie sea, is about 700 ft. high. Between 
Qreymonth and Westport there is abundant evidence of uplift. North of 
Point Bliaabeth, near Nine-mile Blof^ an extensive marine terrace occurs 
at a height of over 400ft. Gold-bearing beach-gravels have been wmrked 
at bettram 600 ft. and 760 ft., near the month of Punakaild Biver 
(60, p. ^). Some of the high-level blacksand leads of the Charleston district 
occur 600 ft. and more above sea-level, and there is, according to Bartrum, 
a wave-cut bench at 759 ft. (96, p. 268; see also 67, p. 445). Marine 
terraces belonging to this group are also present in the Westport distiiot 
(49, p. 94), and ^tforms 1,000 ft. or mote face the coast near Kahurangi 
Point. 

Summary of Ewdences of Ekvatwn. 

The coastal terraces of New Zealand may evidently be grouped into 
several sets. Two sets, one comprising raised beaches up to 120 rt. alxive 
the sea and the other the terraces from 200 ft. to 300 ft. high, are well 
marked, and probably were formed during times of comparative slower 
elevation, rest, or depression occurring in the general elevatory movements 
of the younger PMst^ne and Recent periods. There is also a prominent 
set of benches between the 400 ft, and 600 ft. contours. Terraces at a 
higher elevation are widely scattered and fragmentary’ or greatly denuded. 

As Ibctor (64, p. 269) observed many years ago, raised beaches up to 
26 ft. above sea-level occur at innumeraUe pmnts round the coast of New 
Zealand. There are also widtiy distributed remnants of platforms up to 
120 ft, and in sheltered emba^ents are sloping wave-built terraces rising 
ficmn aeadevd, the landward edges of which, for reasons already given, vary 
considerably in height Indlled estuaries show these surfaces (entrenched 
1^ streams owing to the latest elevations) most clearly ; but in these the 
distinction between Unviatile and littoral deposits is diffionlt to nudce, and 
the hei^t of the strand, when the period of standstill or depression ended, 
cannot be determined. On exposed portions of the coast, where, however, 
owing to the cuttin^batdc of the land by the waves, the comidete bench 
is nowhere preserve^ the dd strand-line is most defleitelv marked. The 
best ensQpie of this terrace known to the writer<is at CoUo Bav, whence 
it extends westward to the Waiau Biver. Anothm bench out during the 
129ft. standstill in hard early Tertiary rocks, extends for at least seven 
ttilps ahmg the coast north of tiie Mdyneux Kver. In the North Island 
a nin»w sti^ <d a plstlocm out in b^ of Middle Tertiary age extends 
aou^ bom. Awaldno' Mver for twenty-five miles to Ihenni, where it merges 
in Taranaki Plain. In these localities the old strand-line of what may 
bo termed the Awrddno ewde is abont 120ft. above sea-lkvel The generu 
ooevranoe at abomt tins heij^t of remnants oi wave-forined terraces round 
the coast of New Zealand, as desinibed in preceding pages, suggests that 
tlio TAwiia were uniformly uplifted to this height. 
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Again, the presence of steep hillsideB, believed to have been derived 
from old sea-olift, along the landward edge of the remnants of this plat- 
form, together with the occurrence of a decided break at or some little 
height above the 120 ft. contour in the more subdued topography of the 
loidands occupying sheltered emba 3 rments, infilled estuaries, and locali- 
ties where delta-pli^ are being extended seaward, suggest ti^t a decided 
pause in elevation of the land, or even depression, is represented. Haast 
(110, p. 43) noted this break in connection with the Owterbury Plains, 
and Cotton in connection with the Manawatu lowlands ; both, however, 
explain it as being probably due to difierences in the supply of waste 
brought to the sea by rivers. 

The 200>S00ft. group of benches, except in North Auckland, is well 
represented at many points round the New Zealand coast. Where wave- 
attack has been the rule only remnants occur, but in sheltei^ localities 
the sloping surfaces are more extensive. As far as the writer xnows, sea- 
clifb everywhere back the wave-cut platforms, but where the terrace is 
chiefly wave-built no definite break in the land profile has been observed. 
The l^nch is particularly well preserved at Ton^e Point, near Wellington ; 
at Tapuwae Rocks, ten miles north-east of Gisborne ; and near Crayfish 
Point, thirteen miles north of Raglan. In the South Island it is well shown 
on Golden Bay, between Collingwood and Takaka, between Westpori and 
Charleston, at many points in North Westland, and, according to McKay, 
between Stoneyhurst and Motunau. The terraces belonging to this group 
are decidedly dissected by streams, and their inner edges are concealed 
in most loc^ties by later debris, but seemingly the stillstand or slight 
depression of the land they mark occurred at about the 260 ft. contour. 
The coastal terraces of this period may be considered to belong to the 
Tongue Point cycle,, a term fimt used by Cotton (92, p. 250) in connection 
with the physiography of the Wellington district. 

The terraces higher than those of the Awakino and Tongue Point cycles 
may be divided into two groups— namely, those between 360 ft. and 600 ft. 
and those still higher. The lower group is represented by remnants decidedly, 
better preserved than the benches of the higber group ; but these in turn 
are much more dissected than those of the Awakino and Tongue Point 
cycles, although both the higher groups of platforms, on the evidence of 
extensive dissected upland surfaces, represent decidedly longer periods of 
comparative standstill. 

Terraces of the SbO-fiOOft. group occur at various points all round the 
coast of New Zealand, but, so far as known to the writer, are best repre- 
sented north of Raglan and again at Hicks Bay (formed of Pleistocene 
sand), north of Awakino (carved from Tertiary rocks), between PalUser 
Bay and Wellington Harbour (carved from greinvacke), near Charleston, 
at Cascade Tfoint in South Westland, and at the miouth of the CSarence 
Uver, where they represent the uplift^ delta of that stream. There sfiems 
to have been a considerable pause between 400ft. and 460ft., for wide 
terraces at that height are preserved at most of the localities mentioned ; 
but no considerable topomphic break occurs from the SWft to the 600ft. 
coi^tour. Between Charmton and Westport the inner edge of this terrace 
at many points abuts against steep hillsides, presumaUy old fea-<difiB. 
This suggests that a definite pause occurred in the elevatorv movements 
at about the 600ft. contour. The nanie “ Charleston cyde is suggested 
for the cyde to which the 400-600ft. group of terraces bekmgs. 

Marine terraces and other land-features formed when New Zealand was 
more deeply depressed than 600 ft. below present sea^evel are represented 
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by widely scattered remnants. Definite benches are best preserved near 
Te Araroa, at Qrongorongo, near Collingwood, and in the south-west comer 
of OtMo. The cycle to which they l^long has been termed by Cotton 
the Kaukau cycle ” (92, p. 249). 

The above facts support the suggestion that New Zealand has moved 
in respect to sea-level during later Pleistocene and Recent times as a 
whole. Any differential movements between adjacent earth-blocks that may 
have taken place during these periods must have been small, if compared 
to the plateau-forming movements by which New Zealand has been uplifted 
as a unit. 

SviDBKcaa OF Dbpbbssion. 

The numerous emba^ents and branching indentations on both sides 
of North Auckland Pemnsula definitely prove the depression of this part 
of New Zealand. A bore on the flats at the northern end of Kaipara 
Harbour penetrated 212 ft. of river silts and estuarine beds (99, p. 458) 
without reaching solid rock, but beyond this record there seems to be no 
evidence as to the amount of the depression. Ramifjring inlets occur also 
along the west coast as far south as Rawhia. Hochstetter (111, p. 273) 
long ago pointed out that the Waikato has completely filled in a similar 
inlet. V This at one time extended inland as far as Huntly, over thirty miles 
from the sea. Here a band of marine shells in unconsolidated estuarine 
beds 67 ft. below sea-level (39, p. 31) was passed through by a bore. 
A slight depression would create an extensive inlet about limkato mouth ; 
on the other hand, a slight elevation would convert the greater part of the 
harbours from Manukau to Kawhia into dry land. Although the straight 
cUffed coast between Riolan and Waikato Heads has been cut back by the 
sea, all, save the smallest streams, are tidal at their mouths, and flow 
through swampy flats produced by the recent slight uplift of their infilled 
estuaries. 

Some of the valleys drowned to form the Aotea and Kawhia inlets have 
been cut in a marine terrace up to 220ft. high, and have since been partly 
filled with sands and muds to the present 105 ft. contour. Evidently, after 
the 200-300 ft. coastal bench had been formed the land was consideiably 
elevated, and the valleys thereby produced partly filled in during a later 
depression when the land was 100 ft. or more lower than at present. The 
coast between Kawhia and Waitara is similar to that between Raglan and 
Waikato Heads ; and the rivers, which are tidal at their mouths, enter the 
sea through infilled estuaries. The Mokau, the largest river, is tidal for 
twenty-four miles, and near its mouth there are extensive mud-flats bare 
at low water. Its estuary, therefore, is not yet completely filled (54, j). 13). 

Submerged forests with peat and lignitic beds are exposed on the coast 
of Taranaki a mile and a half east and two miles west of the Waitara (47, 
p. 26), and near the mouths of the Patea and Waitotara Rivers (19, p. 69 ; 
62, p. 168; 98, p. 416). The carbonaceous material is overlain by clays, 
sands, and gravels, usually stained with iron oxide from the oxidation of 
ronsand denved from the volcanic rocks of Taranaki. According to Park 
<19, p. 60) the lignitic beds nowhere are found more than a mile or two 
rom the present coast. They probably represent the vegetation of the old 
and-suifa!(^ smothered by littoral deposits during the depression that ceased 
when the 120 ft. coastal terrace was formed. 

Wanganui is built for the most part on the raised estuarine flats of the 
river. At the town, bores have shown that the infilling beds extend at 
least 172 ft. (77, p. 848), and near Aramoho, three miles up-stream, about 
100 ft. below sea-level (82, p. 462). At Longbum (81, p. 662), near Palmers- 
ton North, beds of sand and shingle occur to a depth of neariy 300 ft. below 



framaetitm. 

airf W^gton Harboim prova tha dtf|pt«Mdo& of the 

srrA^ii;S!sus«^ 

Bftjr, Bke WdBngtofi Harbour, oocmw put of a teetoaie depraanoo, and 
m aata^ ttm a>flu up tbo Wamiapa ?a%v aa ia provad hr the 
»M M bMfliiw litai ooau w»»d Iba akoies of tba laie (11, p. 86). 
That tiia Mltd hhabMB lB|haiF ia tbia loeafity ia anggeated ^ the wide low 
lyiiu pbioa and the ^iwag q>Qra that projeet into toera. 

The atreama flowing to toe eaatexn ooaat of Wdlington ai« all small. 
The Aldtio and Waiimi (3i, p. 1(0), and probably otoets also, near toe sea, 
flow sl^tly entreaohed in raised estaarine deposits. Hill has shown toat 
toe extenaiTe Hexetannga Plam is aa old extenmon of Hawke Bay filled 
with detiitas brought down by the Tukitnki, Ngamtoro, and Tutaekuii 
Kvers (74, p. 2^ ; 76, p. 431). The silts, sands, and gravels of the plain 
reach 868 ft. bdow sea-level at Havelook (M, p. 444). The lower valleys of 
toe Wairoa, Waipaoa, Uawa, and Waiapn ^vers are all obviondy infilled 
estuaries (52, p. 22). The loose deposits in the Waipaoa Valley at Makaun, 
on toe flats four miles from the sea, m:tend to 200 ft. bdow sea-level 
(86, p. 484). 

In toe Bay of Plenty toe harbours of Ohiwa, Tauranga, and those op toe 
eastern side of Haurala Peninsula amply prove depression. At Tauranga, 
vaQeys cut in a 200-300 ft. benoh have later been depressed and patuy 
filled. The submerged forest at OpotUd (60 ft.), and the swamps at Coro- 
mandel (160 ft.) (29, p. 12), and near Thames (30 ft.) (116, p. 244), probaUy 
bdong to a late period tk oscillation. Hauxidd Gulf, like Palliser Bay, is 
the drowned portion of a structural depression. The numerous peat-uris 
passed throng by bores on the lowlands south of the inlet prove a 
depresrion of this portion of New Zealand of at least 400 ft. (117, p. 6). 
At Horotiu, in a teotonio trough adjacent to the Haurald depression, 
peaty beds occur at a depto of 660ft. briow sea-level (96, p. 614). 

'Aie coast round Golden and Tasman Bays has obviously been depressed. 
On toe shores of the former Patapara, Onekaka, and Onehau inleta are 
partly filled drowned valleys carved in a raised terraoe of the 200-300ft. 
BtanwtiU. Croixdles Harbour and toe sounds are definite proof of toe 
d^resrion oi toe Mariborongh Peninsula. The pattern of toe valleys now 
fotmiim toe inlets indicates that they were excavated along a system of 
paraDiI faults. Thus toe vaUey-floors of relativdy small streams became 
maturely graded in relatively short periods, so that, when i^^tes^n 
ooenired, toe sea penetrated unusually long dutanoea. The Prioms River 
has fiUed in sevew miles of its ola narrow estuary, and has produced 
derided shoaling for right miles bdow the present bead of the sound. 
But toe drainage area of Queen Chariotte Sciund is so small that only a 
trifling amount' of infilling can have ocoutied. Cotton (W, p. 216) has 
tUseuMsd toe amount of abpresrion of this area, and oonaidats it to have 
been from 2(i0ft. to 600ft. The neighbouring lower valley of tbs Wauan 
River is an infilled esfcn^. This low-lying area is pnmaiilv of teetoido 
origin, but the choking with debris minm valleys excavated m Pkistooaiie 
gravels south of Bleimeim suggests recent depression unoonnscted with the 
aadier stmotnial movements. 

Kram Wairau Rivw to Motunan there is oonviooitif evidence of uplift, 
but^ only definite recorded evidenoe that the land was once lower than 
now is furmriied by the snbmerged forests at Gtaasmeie (68, p. 97) and 
near the mduth of Conway Rivet (4, p. 40). The embaymeaAs, niowever, in 
toe Toek-platfoim surrounding Kaikouta Peninsula and the lower villw of 
Rahntara Stream suggest depression. Parther sonto the drowesd vaueys 
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Baaki Bniilikm]* and tiw peat4>eds 600ft. bdow aea^levd, penatiatod by 
boM* in the Ch^MaibiUBh a»Mk (86) p. 20; 88, p. 427 ; 97, p. 386), deftbitaly 
nwe dfpieaaioD. Sana of ihaaa boas, befota xaaofaing paat and diinde 
o^oBto of tanaatrial crimn, p awe d throng aandy bade eoatdning 
to a of aboat 80n. (w, p. 428). lliu aosgaata a d^ptaaaum of at 
least soft, after the land bad b^ bnilt up above ^ sea. In the Chertaey 
oibboia gravel oeoun to a depth af 1,000ft., and oaddised aands (88, p, 423) 
and days to 1,800ft. bdov sea«l6vd (41, p. 12). According to Speight, 
a Bubmei^ed forest occurs near the mouth of Pareora River, and vaUeys 
near Ilmaru have been depressed bdow seadevel. All the larger streams 
entering the sea between Oamara and Dunedin have infilled estuaries at 
thdr mouths. The drowned valleys of Otago Harbour and the numerous 
inlets of ibis neighbourhood fumiah undoubted evidence of depression. 
The sea once penetrated through the lower Taieri Gorge into an inlet which 
is now occupiM by the Taieri Plain, and of which Waihola Lake is a portion 
not yet fillM to seadevel. Similarly, Lakes Kaitangata and Tuakitoto are 
infilled portions of an atm of a drowned valley. Between Nugget and 
Waipapa Points are numerous inlets and estuaries, of which Newhaven and 
Waikawa are the chief. The depression of Stewart Idand is obvious, and 
on the north side of Foxeauz Strait are Bluff, New River, and Aparima 
inlets. Waiau River has cut a valley, three miles wide at present sea- 
level, through the deposits laid down during the 200-300 ft. standstill. 
This it has since filled with gravel, the terraces bordering its flood-plain 
being up to SOft. high. 

The West Coast fiords are drowned glacial valleys which are all decidedly 
shallower at or near their mouths than farther inland. The entrance of 
Sutherland Sound is almost completely blocked with sand and gravel, and 
tidal waters enter only the lower end oi Lake McKerrow, which is dso a 
depressed glacial valley, with a floor, at its upper end, 460ft. bdow sea- 
levd (3, p. 44). With the exception of Preservation Inlet, which nowhere 
appears to be more than about 300 ft. deep, the floors of the fiords are 
from 800ft. to more than 1,700ft. bdow the surface of the sea. That the 
(Raders overdeepened their valleys to this extent is unlikdy, and the bulk 
of the excavation was probably done when the land was about IJJOOft. 
abo^e its presort levd. The submarine bars have been explained as 
moraines deponted as the ice retreated, but they may have accumulated as 
coastal drift during ancient periods of standstill or they may be formed of 
both depodts. There is no mention in the literature of moraine at the 
sea ends <rf Lake McKerrow and Sutheriand Sound, which are thought to 
have been choked during the present period inconsiderable movement. 

Hie immense amount of gravel carried to the sea by the Westland 
rivers and distributed northwm along the shore by the jMmstal drift has 
tiled in ^e estuaries that at one time no doubt existed along the shore. 
Ross Hat oooupies an emba}rment, and beneath it gravels, apparentiy of 
fluviatOe origin, have been penetrated by a shaft to a depth of 2Wft. 
bdhiw sea-levd (31, p. 24), and worked for gold to 191 ft. Bla c ksand beach 
Im^ ooeurting below sea-level have been sluiced and elevated or dtedned at 
several points in the Okarito, Hokitika, Gre^outii, Barrytown, and West- 
port dmiiots, and bores near the mouA of Waimangaroa River penetrated 

^ and sand to a deptii of SOft, without reaching sdid rock (49, p, 187). 

ast (108, p. 112), notM a aubmoq^ forest a few miles west of Westport. 
. ..jsll coves m granitic rooks neat Charleston appear to be drowned vaUeys, 
as Wssthaven met, at the nortiiem end of the Island, is undoubtedly. 
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At Kawhia, Tauranm, Golden Bay, and Waiau Mouth valleys, now in 
rart drowned or infilled, were excavated, when the land was at a tugher 
level than now, in the deposits and coastal terraces formed daring the 
SOO- 300ft. stan^till. At itawhia the valleys are filled with sands am silts 
to a height of over 100ft., so that there has been a later depression of that 
amount. This was almost certainly the same depression hnid pause during 
which the 120 ft. coastal terraces were formed. At the other localities 
mentioned no precise observations as to the amount of infilling have been 
made. 

The buried forests and old land-surfaoes at Thames, Coromandel, 
Opotiki, and Gisborne, and those of the Hamilton (70, p. 36 ; 73, p. 469 ; 
75, p. 410), Taranaki, and Christohuroh districts, probably Mong to this 
penod of oscillation. The submerged forests of other parts of Nqw Zealand, 
most of which occur at sea-level on the coast, may have been formed during 
slight movements of still more recent date. This especially applies to the 
scrub -covered land - surfaces occurring a little below high -tide mark in 
Manukau, Raglan, Aotoa, and Kawhia inlets. 

The inlets last mentioned, together with those of Kaipara and Tauranga, 
are formed by the drowning of valleys in part carved in Pleistocene deposits ; 
Tauranga is entirely in these beds. They correspond in size among them- 
selves, and also to other inlets round the coast of New Zealand formed 
by the drowning of stream-valleys. This suggests that all these features 
were produced by the same movement of depression, which occurred 
between the Tongue Point and Awakino erosion cycles. There are, however, 
no data by which the depths of these drowned valleys can be compared, 
since all, except the Marlborough Sounds, are largely infilled. Cotton con- 
cluded that these last-mentioned inlets had been pr^uoed by a subsidence 
of the land of betwei^n 250 ft. and 500 ft., and such bores as penetrated the 
beds deposited in the drowned valleys do not contradict this conclusion. 

The layers of vegetable material and the other terrestrial beds that 
are penetrated by the deeper bores at Christohuroh and Chertsey probably 
belong to the Middle Pleistocene period. Progradation of this portion of 
New Zealand was continuous throughout Pleistocene times. At Chertsey 
gravels and sands more or less oxidi^ extend to 1,600 ft. below sea-level, 
at which depth they pass into sands and clays probably of marine origin. 
It should be noted that the bottoms of several of the fioi^ of western Otago 
are at a similar depth below sea-level. In the North Island the greatest 
known depth at which surface deposits occur is in a bore at Horotiu, in 
the Hamilton district, where peat-beds occur 550 ft. below sea-level. This 
bore when abandoned was still in unconsolidated deposits which had 
aooumulated in a tectonic depression. At Thames, in an adjacent struc- 
tural trough, loose sands and silts are known to occur to a depth of 1,100 ft., 
but those b^ do not furnish proof that the land in this area n^as ever 
elevated to this extent. 

Post-Txrtuby Volcanic Books. 

The post-Tertiary volcanic rocks of New Zealand are confined to the 
North Island. They consist of the three following groups: (1) Basaltic 
rocks that occur at many points near the west coast from Kawhia to 
Auckland and in North Auckland Peninsula ; (2) rhyolitic flows, breccias, 
and tuffs that cover large areas in the Taupo-Rotorua zone, and occur 
near Waihi and probably other parts of bauraki Peninsula ; and (3) the 
andesitio cones of Egmont, Buanehu, and adjacent mountains, Edgecumbe, 
White Island, and probably other volcanoes. 
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BaaaUio Rocks. 

The basaltio rooks range in age from the oldest Pleistocene to Recent 
times. The first eruptions appear to have been closely associated with 
the great fault-movements that separate the Tertiary from the Quaternary. 
The large cones of Pirongia and Elaiioi occur at crossing-points of important 
fracture-systems. The former fills part of the trough the drowned western 
end of which forms Kawhia Harbour. The building of these mountains 
and the cones associated with them was certainly completed after move- 
ment along the great fracture-zones of this part of New Z^land had ceased ; 
the volcamc rocks of this group rest for most part on land surfaces ; 
and the youngest Tertiary Tocks of the district (the late Pliocene Kaawa 
beds) contain no trace of basaltic material. On the other hand, the high- 
level shelf (1,20Q-‘1.400 ft.) on the west flank of Pirongia shows that the 
moimtain existed at the maximum depression separating the early from 
the younger Pleistocene. For these reasons Pirongia, E^rioi, Kakepuku, 
Te l^wa, and various lava-flows and dykes between Raglan Harbour and 
Waikato Heads are considered to be of early Pleistocene age. 

Some of the basaltic rocks of this district are certainly of later date. 
Scoria-cones with associated lava-flows occur in valle 3 rs ^t were exca- 
vated during the last considerable elevation. They are connected through 
the volcanic rocks of the Tuakau with the basaltic cones and lavas of 
Auckland. But the eruptions at Auckland were later, since the cones stUl 
have well-preserved craters and the scoria is unweathered, whereas the 
cones south of the Waikato show no trace of craters and consist of deeply- 
weathered rock. 

The basaltio rooks of North Auckland, which chemicallv and mineralogic 
ally resemble those of Pirongia and Tua^u, are divided by Clarke into two 
closely-connected groups. ']^ey probably range through ^e Pleistocene to 
Recent times. 

Rhyolitic Rooks. 

Lajm amounts of rhyolitic material were erupted during late Pliocene 
times, but probably the bulk of the add roclm in the Taupo-Rotorua 
zone is of Pleistocene age. Although flow rocks are abundant near the 
centres of vulcanism, fragmental material is much more widespread, and 
occurs in greater mass, ^ck layers of rhyolitic tuff and breeda of sub- 
aerial deposition cover large areas in the centre of the North Island and 
completely smother the underlying rooks. On surrounding districts ex- 
tending to the east and west coasts finer material, in many parts weathered 
to a characteristic sandy loam, caps the hills and upland surfaces. Sub- 
aqueous tuff and breccia are interbedded with subaerial, and, in low-lyiug 
country towards the edge of the area of thickest deposition, almost entirdy 
replaces it. Beds cd tUs description occur in vast amount in the Waikato 
(uod Hauraki depressions, near Tauranga, and eastward in the Bay of 
Plenty, and in less amount in the Waipaoa and Wairoa Valleys. In the 
Waikato district the subaqueous rhyolitic tufb contain water-worn frag- 
ments of basalt, and wrap round and overlap the bases of several of the 
basaltio cones. Gleariy the earliest basalts are older than this rhyolitic 
material. 

Andesitic Rocks. 

The great volcanoes of the centre of the North Island, Ruapehu and 
Tongaiiro, together with the small adjacent cones, are formed of andesitio 
material, a^ overlie the rhyolitic rocks mentioned above. In the Waihi 
district massive andesitio dykes penetrate the later rhyolitic fragmental 
rocks ( 48 a, p 76). 
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The Miive voloenoes, Ngaoruhoe, White bluid, ftwl Teiewen, ell 
disoham endeeitio tneteriid. The eeh ptodoeed bj the ez^oaive era^on 
of the leat*nieationed wee ehieify derivM from the rh7<ditio rooki 
which the line of vents was formed, and was, orasMuendv, aekiio in com- 
pontion. Probably the large amount of rhvoUtio sand brou^t down 
during Recent times by the Waikato and otner rivets dbwinc faom the 
Taupo region was sinmiiy produced from older acidic tom by the 
explosions of andesitio volcanoes. The loose pomiceons sands and gravels 
about Lake Taupo, and the unweathered rh 3 rolitio ash found over the 
country eastward, were ptobaMy blown out at the same time. 

The andesitic cone m Mount Bgmont rises from a volcanic pile of 
decidedly older rocks ol umilar composition. Its relation to the idhyo- 
litio rocks is nowhere shown. But <m phyisogtaphio gtwm^ it is oleariy 
of Reoent origin ; and, since its rocks are of simwr composition to tiiose 
of the central volcanoes, tins mountain is considered to be of about ^ same 
age. The Taranaki Plain surrounding Mount Bmont is covered with tuff 
derived from it. In the Mokau district, itbout my miles nortih-east of Ae 
peak, the 120 ft. coastal terrace, which is in dimt continuity with Hba 
Tatanald Hun, is formed of or veneered with similar material mon or less 
sorted by wave-action. On the other hand, the hij^er coastal terraces 
of this dwtrict are covered with siliceous sands containing pebbles of grey- 
wacke, but no trace of andesitio materiaL The coastal «uift is nortiiward, 
and had Egmont been active while the higher marine shdves were bring 
out the detritus <^i them could scaroely have failed to contain some trace 
of volcanio material. Probably, then, the last eruption of the Taiuiaki 
volcanic centre, which presumably produced the peak cd Bgmont, was 
assoriated with the Recent land ceriUations that produced the IMft. coastal 
terraces. 

CoKoncsiou. 


The deposits of Pletstocene and Recent age are, in New Zealand, of 
greater economic importance than those of all other ages. The 
river-valleys, and lowlands generally were formed or profoundly modified, 
and the srils that coverthem were produced during thm pMiods. During 
the same rime, too, praorioally aU the detrital gold won from the gravels m 
the South Island was hberatra from a hard matrix and concentrated into 
workaUe deposits. New Zealand boasts of its abundant water-power, which 
is derived bom streams that have not yet, owing to the reoenoy oi land 
ujdift, out their valley to grade. .And in tins oimneorioii Ae vast mass of 
rhyriirio material wmoh, ejected by Plristoomie vricanoes in the centre of 
the North Island, acts as a mtous sponge and regdates the flow of rivets 
is of special interest. On me other hand, land-^ptession has provided 
harbours and valUaUe artesian basins in many pacts of the Donjon. 


LmnATcna. 

The official geriodoal rtyorts dealiag with New Zealand occur scattered 
through various pubUcaiions. A central Geotogioal Survey was esta- 
blished in 1666, and the reports of the officers were issued wHI> niore or 
less remdatity op to 1894 independenriy of other publioarions. Alter that 
date mey appeared as pailiamentaty papers, m were bcoad witii tte 
volume of reports, records, Ac., issued yehriy by the Dtyortmimt 
The Qeologieal Survey was reorganised in 1906, since which vew, in addition 
to the annual tep*^ printed as a paciiamentaty papAc, bdlri^ desffing 
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with areas exanuaed in detail have been published as prepared. The 
Nwis Zeatawi /otwnal of &»mee and fst^noic^, founded in 1918, provides 
a Biore aoosssiUe and popular record for official reports than parliamentarjr 
papers, and many special reports prepared by officers of we Qeolodcal 
Shirvey are raUished therein. The Tranaactioru and ProeeeUnge of the 
New ZeeHam InstUute contain much information on the geology and 
phyisogtaphy of New Zealand, as also do other publications of which the 
titles ate given below in full. 

In the appended list the titles of papers have, for the most part, been 
abbreviated. 

ReporU cf Oeotogieei Sxplontioiu. 

(By the New Zeatand Qeologioal Surirey.) 

1. Hsoioa, J., 1B6S. Taranaki Disfariot. No. 4 (during 1866-67). 

2 1868. Westland CkthUeldB. Ibid. 

8. —— 1868. West Ooest Hartenin. Ibid. 

4. BoonairAir, J., 1868. Kaikoura District. Ibid. 

5 Haoxst, T. B.. 1868. Okarito District. No. 6 (during 1868-6B). 

6. Htnnox,V.W..1869. Thames GoUBelds. Ibid. 

7. fiiotOB, J., 1877. East Oape District. No. 8 (during 1873-74). 

8. HcKat, a., 1877. East Cape Distiiot. Ibid. 

9. Hunoii, F. W., 1877. North-east Portion of the South Island. Ibid. 

19. MoKat, a., 1877. Kaikoura Penhisubk and Amwi Bluff. No. 6 (during 1874-76). 

11. 1879. South Dart East Wairar^. No. 12 (duriiw 1878-79). 

18. ^ — 1879. Kaituna Valley and Queen Charlotte Sound. Ibid. 

15. 1888. Kotunan District. No. 18 (during 1888). 

14. Ooz. 8. H.. 1888. ColUngwood >Big Biver District. Ibid. 

16. MoILilT. a., 1884. North-eastern Otago. No. 16 (during 1883-84). 
lA ■— 1^. Eastern Marlborough. No. 17 (during 1886). 

17. *— 1887. East Auckland and Northern Part of Hawke’s Bay. No. 18 (during 

1888-87). 

18. 1887. Hoeraki Peninsula and Kakanui. Ibid, 

19. Pamc, j., 1887. West Wellington and Part of Taranaki. Ibid. 

80. — — 18M. District between tiie Dart and Big Bay. Ibid. 

81. MoKav, a.. 1890. Mahakinawa GoldOeld. No. 80 (during 1888-89). 

88 1889. Stewart Island. IbU. 

88. 1890. Ihrlbmuugh and Amur! District. Ibid, 

24. — 1894. Shannon ^riot. No. 88 (during 1898-03). 

86. — — 1884. HoUai^ and Mengonui Oountios. Ibid. 


Pwiiameelarp Papert. 

(PubUshed in tiie annual vohnue issued by the IBnes Department.) 

86. McKat, a., 1896. South-west Bert of Nelson and Northern Part of Westland. 

C.-13. (Also published in pamphlet fmrm, 1897.) 

27. 1896. WilBoa Blver and Dresereation Inlet QoUfleM. C.-11. 

88. 1897. Ohpe Colville Fsoinsula. C.-9. 

89. IfAOLABnir. J. It., 1900. Pawmandet Goldffeld. C.-4t. 

80. MOKat, W. a., 1901. Peneanow Head to Buamahanga Biver. C.-10. 

81. Bnon, F., 1916. AUnvial Mtaiiigln New Zaaland. C.-8. 


AanueJ R*pe¥U ef lit New Eeoleml CMogical Sen^. 

88. Warn, E. H. J.. 1908. Phturau Ustriot. No. 8. C.-0. 

83. HnrDhRaow, 1914, Warfcwurth District. No. 8. 0.-8. 

84. 1916, Weber District. No, 9< C.-2. 

88^ IfOnonn^ B G.. 1916. Xi^aw Dlitrirt. No. 10. a-8n. 

86. 1916. Oape OmnbelfDistriot. Ibid. 

87. — 1910. XaUwnralXstriot. Ibid. 

88. 1916. AmniiOimwny l^tiiet. Ibid. 

89. Hnnaasoy, J., 1916. Hnntly District. Ibid. 

41b. loniua. H. T., 193a Wbangarri^Mivlslro. No. la <3.-80. 
4tw BnrDXBSOiTp J.p Ckerti6y Oil'>bore. No. 16. O.'-SOe 
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BulUiina oj Nw Zealand Oeoloffieal Survey. 
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Evidences of Pleistocene OlacuUion oJt Aiholsfori^ neat Dunedin. 

By Professor James Park, F.O.S., F.N.Z.Iii8t., Dean of the Faculty of 
Mining at Otago UniveiRity. 

[Read before the Otago Institute, ISth November, 1923 ; received by Editor, 3rd December, 
1923; issued separately, 28th August, 1924.] 

In an excellent thesis* on ** The General and Economic Gkology of Green 
Island Coalfield,*’ Mr. L. I. Grange, M.Sc., A.O.S.M., briefly discusses the 
origin of certain clayey boulder-b^s at Abbotsford, a few miles south of 
Dunedin. Referring to the published views of different observers, izicluding 
iny own,t he says, ** The presence at Abbotsford of well-rounded boulders 
consisting of dolorite, basalt, trachydolerite, and rarely phonolite rocks at 
the base, all of local origin, is very damaging to the idea of classing the 
deposit as a boulder-clay. Had the beds a glacial origin boulders of schist 
would naturally occur, since that rock outcrops at no great distance from 
the day.” 

The aforesaid boulder-clay formation occupies the floor and slopes of 
the Abbotsford basin. From about 100 ft. above the sea it rises gently 
northward to a height of 476 ft. ^Generally it ranges from a few feet to 
^ ft. thick, and rests unoonformably on the denuded surface of the Tertiary 
gmensands, Burnside marl, and drab-coloured sandstone underlying the marl. 
The character of the deposit changes with astonishing rapidity from blue 
day with bouldois to a yellowish-brown clay and rock-rubble. 

The base of the deposit is generally a stiff blue day that contains vddelv 
scattered boulders. In places the day is streaked or intercalated with 


* Trails. NJS. Inst., yoL 53, pp. 157-74. 

t The Great loe A^ of New Zealand, Trass. N.Z. Inst., vol. 42, pp. 580-612. 
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black peaty layen in which, notably at the new Gfilvetatream dam, ocout 
a few proatiate tree-trunks of the ^ua ffotkofagw. In the peaty t^y 
near Abbotaford Itailway>8tation ana at the new dam occur decompoaed 
moa-bonea. 

In reference to Hr. Grange’a remarki, I wiah to aay that few or none of 
the bonldera I have aeen in thia depoait occur in the condition uaually 
described as *' well-rounded." The majority are rounded, a considerable 
proportion semi-rounded, and many alabby and angular. All the rochs aie 
volcanic, and the rounded forma are, to my mind, the result of deoom- 
pontion and exfoliation, a common occurrence with all igneous rooks, 
liven with residual clay still in place the undecomposed cores of rook are 
usually rounded or spheroidal as a result of slow underground deoom- 
porition. 

The blue clay passing upward becomes ydlowish-brown by oxidation, 
and resembles an ordinary, residual briek-clay. It oontaina scattered 
bouldeis, some of which are 4 ft. or more in diameter. Many varieties of 
vdcanio rook are, however, represented among the boulders; and thia, 
together with the {>eaty matter and tree-trunks, precludes the possibility of 
the boulder-clay b^g a residual clay, of whioh, be it said, there are many 
fine examples tn situ on the Maori Hill ridge above Dunedin. 

As viewed under the microseoM the silt that occurs as pocketo in the 
blue day is seen to consist of fredi rock-flour. The blue day itself occurs 
in sporrao pockets at different altitudes, and I can only conclude dtat it 
accumulated in hollows where the glacial waters were ponded by ice-dams. 

The reference by Mr. Grange to the local origin of the boulders was 
evidently made under a misapprehension. I have examined boulder-days 
on the northern foothills of the European Alps and Youes Mountains, in 
Aberdeenshire and Morayshire, in the lake counti^ of England, in north 
Wales, on the foothills of the Canadian Rockies, and on the shores of I^get 
Sound. In common with many other observers, I found that where the 
regional |^adation had been free of the influence of the northern ice-sheet 
the consatuent boulders were of purely local origin ; and, of course, in New 
Zealand it could hardly have been otherwise. 

Mr. Grange farther remarks that, had the beds in question a gladal 
origin, boulders of schist would naturally occur in them. This also wotM 
appear to be the result of a misunderstanding. The Abbotsford basin is 
rinMd on three sides by high hills crowned by volcanic rooks, while the 
scmst oocimies only the lower ridges near Femtown, to the south. 

If the flow of the ice had been fjrom south to north one wodd certainly 
expect to find boulders of mica-schist in the boulder-day formation ; but 
there is nothing whatever to show that tluB was the case. On the con- 
trary, it seems mtne reasonable to believe that the ice flowed southward 
from the relatively higher Flagstaff gathering ground towards the Fem- 
town schist, than to conceive that the. flow was northward and up-gmde 
against the superior weight of the ke descending; t^m tiie Flagrtaff volcanio 
area. In my papr on " The Great Ice Age of New Zealand ” I stafed my 
belief diat the now was towards the south— that i& towards the schist 
area. I may here add that I know of no agency outer than ice capable 
of fonmng such a heterogeneous deposit as the Abbotsford boddeirolay. 
llr. Grauge does not help us wiA aay constmotive st^g^on as to its 
origin. 

A recent re-examination of the depont in question m«we fully than ever 
confirms me in my view of 1910. 
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A New Foeeil Oaeteropod from New Zealand. 

By A. B. Tbubman, D.Se., F.G.8., University College of Swansea. 

Conununioated by J. Marwick. 

tAeed btfore ike WdUitgW* PUtowfUcdl SceMp, lOOt OtMbet, 1923 ; neetved by Editor, 
23r4 Ifovmbtr, 1921 ; ituud H/firotAy, 280t AtigiM, 1924.] 

TmtoiroH the kindness of 9fr. John Marwick the writer has been able to 
stady a small series of fossil ^uteropods collected recently by Mr. M. Ongley, 
of the New Zealand Geolopcal Survey. The fossils were collected from 
some limestones in the Mangarua Creek, in the Tapuwaeroa Valley of the 
Bast Cape District, North Island. Mr. Marwick informs me that “no 
work has been done on the fanna of the beds from which the specimens 
come, so the am cannot be stated. It has generally been considered as 
Cretaceons (proMbly Lower), because of the frequent occurrence of large 
Inoeeramua ; several of the Molluscs seem to have Jurassic afSnities, so the 
horizon is an open question.’* 

Hie material submitted to the writer included about thirty more or less 
fragmentary gaateropods, most of which were embedded in a peculiarly 
hard pale-blue limestone. With the gasteropoda were fragments of severiu 
lameUibranchs, including Inooenumu. 

The writtr believes that the muteropods are distinct from any spraies 
^t have hitherto been described ; they are hero called Koiotira omque- 
stnata n. sp. No one sj^men exhiluts all the characters, but as the 
specimens vary considerAly among themselves it will be advantageous 
mt to desori w the holotype in det^. 

Katosira obliquestrlata n. sp. 

Dimensions holot^; Length of shell (estimated), 35 mm ; width 
of shell, 33 per cent. ; length of siure, f 70 per cent. ; spiral angle, 106” ; 
apical angle, 24°. 

The holot^ (fig. a) is a fairly complete specimen, but the uppermost 
whorls are mining, as in all other large specimens that have been extracted 
from the matrix. Whorls are rather &t, the widest part being near antenor 
end; sutures are shallow, and there is a tendency for last whorl to be 
moulded on preceding whorl. 

Shell practically smooth ; oniament consists of very fine axial striae 
and a few &int spiralB. Airial striae regnlarl|^ spaced, and after curving 
aligh% to right from posterior binder they swing very shi^y to left and 
cron whorl with a inaiked obliqnity. Spirals are few in number, and 
ezheeding^y faint except near sutures. 

Six; imoris prennt in hdetypjk These show a slight change in whorl- 
shape during development, eanier whoris being somewhat flatter than 
later. Bzcej^ for the strsngtherdng cf sidrals near sutures in later whorls, 
there is no change in oharaoter of ornamentation in whorb tiiat are pre- 
served. Anterior part of last whorl (the undenide or base ol shell) bears 
azisl stiiatioiiB oronwd 1^ extrentely faint spirals. 

The shdl is unusudly tiiiefc. 

Boiotype : The holotype is in ^ N.Z. Geological Survey collection. 
A topotype has also been presented to the British Mtisenm of Natural 
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Several additional features are better shown by other fragments. On 
two the form of the aperture can be made out^ though it is not quite 
complete in any specimen. It is oval in shape, and appears to be quite 
holostome, with no trace of a sinuosity (fig. d). 

Several specimens have been sectioned, and these show that the 
columella is solid, and oblique to the axis of the shell, although the degree 
of obliquity varies somewhat in different individuals (fig, c). 





AolMtra Miguedriaki n. ip. a, holotype ; 6, a tpeounen showing embracing 
whorls; c, section of a shell to show the columella; d, a specimen 
showing form of apertwe (slightly restored) ; s, /, diagram of ornament- 
ation on upper whorls (/, a paratypeh 

One specimen, represented only by a single whorl, indicates that the 
species attained a much larger sise than* is shown by the holotype; its 
length may have been more than 60 mm. 

^me smaller fragments show the earlier whorls. Two such are shown 
in figs, e and /; the latter will be taken as a paratype. The protooonoh 
is not preserved, and the earliest whorl is prhape the third. This is 
ornamented by about eight fine regularly-plaoed spirals, crossed by a 
number of strong axial costae, which are most pronounced near postoior 
border, and which are sharply inclined across whorl. On succeeding whorl 
ornamentation is of the same character, but costae are not quite as strong 
^and are more widely spaced, while spirals are more numerous. On a 
later (? fifth) whorl costae are reidaced by low folds or subonstse. and 
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oltiinately disappear completely, sixth whorl being ornamented only by 
spiral lines and oblioue growth-lines. On this whorl the spirals are very 
fine and numerous, those near sutures being somewhat stronger than those 
on middle of whorl. It may be sug^sted that this corresponds with the 
earliest whorl shown imperfectly in hmot}rpe. 

The ontogeny of K, otdiquestriaia may therefore be summarised as 
follows : — 

Ornamentation. Whorl -shape. 
Protoconch . . Unknown . . Unknown. 

? Third whorl . . Axial costae and spirals . . Bound. 

Fourth whorl . . Feebler costae and spirals . . Round. 

Fifth whorl . . Spirals and subcostac . . Bound. 

Sixth whorl . . Orowth-lines and spirals . . Flatter. 

Seventh to tenth Orowth-lines and spirals near 

whorl sutures Flat. 

Eleventh whorl . . Growth-lines and spirals near 

sutures . . . . . . More tumid ; whorls 

embracing. 

VaruUiona , — ^As remarked, there is considerable variation among the 
specimens, even in one piece of matrix. This is chiefly due to the acodera- 
tion or retardation of ^ose progressive characters that are summarised in 
the above table. Thus in some specimens the whorl-shape at any given 
stage is more or less advanced than indicated in the table. As the accele- 
ration of ornament takes place independently of the changes in whorl- 
shape, a great number of variants may be recognised. In some specimens 
the whorb remain flat throughout, and there appears to be no tendency 
for the whorb to be moulded on the preceding ones ; in other specimens 
this stage b attained by the sixth or seventh whorl. 

The variation in acceleration of ornamentation is equally dbtinot. For 
instance, fig. e illustrates the early whorls of a specimen in which the costate 
stage is lost by the fourth whorl ; in several specimens the stage with 
apirab is retained until the seventh or eighth whorl. 

These differences are in several cases so pronounced as to suggest that 
more than one species is present. Indeed, at one stage in the investiga- 
tion, before the more complete material had been received, the wiitQ^ was 
dbposed to refer the fragments to at least two species of different genera. 
As they occur together, however, and as the variation in each character 
appears to be contifluous, it b more satisfactory to regard them as members 
of one gens or species-group. The writer believes that members of the same 
spedea-group collected at one hoiison not infrequently show such differences, 
due to differential acceleration of progressive characters. Such differences 
in isochronous members of one “lineage’’ have been noted in several 
divisions of the MoUusca. 

It may be admitted that there b a possibility that the specimens dealt 
with are not strictly boohronous; the limestone may contain fossib of 
dightiiy different dates ; but, as the specimens are identical in preservation 
and appearance, it is safer to consider them as contemporaneous until 
evidence to the contrary is found. 

Oeaerio JPosiMm.— Mesosoio turriculate gasteropoda with predominant* 
axial ornament were formerly placed in OkemnUna or in Peeadomdania. 
Pemtiomdania b taken to include smooth shelb with growth-lines almost 
straight, whOe smooth or costate shelb in which the axiab showed a 
amuoaity were placed in Ohemmitia, 


* The nioie prominent fSeatare in the omsmentation b given fiist in eteoh cast. 
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It is apparent that the shells now under consideration must be grouped 
with ChetnnUzia s.l. — that is, with the family of Loxonematidae— sinoe the 
growth-striae are far from straight, and since they show costae at one 
stage of growth. This conclusion is further support^ by the obliquity of 
the columella, and by the tendency of the later whorls to mould themselves 
on the preceding whorls, a frequent feature of the Loxonematidae. 

The genera of this family have been summarised by Dr. A. E. M. 
Cossmann (1). Miss McDonald and the writer consider that some of the 
genera are artificial, and, provisionally, are inclined to use the following for 
Mesozoic gasteropoda (2) : — 

Zygopleiira : Whorls convex, sinuous axials, no spirals. 

Katostra : As above, but with spirals. 

Hypsipleura : AVhorls flat, axial ribs straight. 

While it is admitted that these genera are far too comprehensive, it is 
clear that the species from New Ze^nd must be grouped with Katostra, 
and, indeed, K. Mtquestfiata resembles broadly many catagenetic species of 
Katosira found in the Jurassic rocks of Europe. It differs from all those 
known to the author in the greater obliquity of its growth-lines. In 
particular, K, olUyuestriata resembles some of the species placed by 
Cossmann in the genus Anoptychia, and it may possibly be a derivative of 
some of these. 

The writer therefore regards Katosira obliqueslriata as a very advanced 
member of the Loxonematidae, which apparently is rapidly progressing to a 
non-costate shell. It is not unlikely that Pseudomdania (or at least many 
Jurassic and (^retaceous species referred to that genus) evolved in this 
way, perhaps at different times, from Loxonematids. But Katosira oblique- 
stnata can scarcely have led to a shell with the growth-lines of Psmio- 
meUmia, and it may perhaps be considered as a parallel development. The 
Scalidae arose at about the same time as a development of the lioxo- 
nematidae (3), but these are characterized by the strengthening of the 
axial ribs, and the New Zealand specimens must not be regarded as in 
any way related to such early members of the Scalidae as Proscaia (4), 
which is anageneric, progressing from smooth to oostate. 

Age . — It is to 1)0 regretted that these gasteropods afford no reliable 
evidence of the ago of the rocks where they were obtained. Clearly, they 
resemble Jurassic rather than Cretaceous gasteropods, yet members of the 
Loxonematidae are not unknown from Cretaceous rooks. Unfortunately, 
Cretaceous gasteropods are often so badly preserved that their relations 
cannot properly be made out. Cretaceous shells which should apparently 
be refer^ to the Loxonematidae have been described by Stanton (5) and 
Stoliezka (6), among others, but these shells are costate throughout and 
are without the oblique grourth-lines that characterize K. obUquedriata. 

The discovery of gasteropods with such distinctly Jurassio affinities in 
rocks that may be of Cretaceous age is interesting in view of the sug- 
gestion, recently disputed by Dr. Trechmann (7), that New Zealand faunas 
often show archaic features. 
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Otoliths of Fishes from the Tertiofy Formations of New Zealand. 

By G. Allan Frost, P.L.S., P.G.S., F.Z.S. 

Communicated by Professor W. N. Benson.* 

[Read before ike Otago IneiUuie, 13th November, 1923 ; received by Editor, 3rd December, 
1923 ; ieeued eeparatdy, 2Sth August, 1924.] 

Plates 61, 62. 

The material for the following paper, which 1 received through the 
kindness of Professor W. N. Benson, of the University of Otago, Dunedin, 
consisted of fifty-six specimens of otoliths, the property of the Geological 
Survey of New Zealand, and seventy-one otoliths collected by Mr. H. J. 
Finlay, M.Sc., of the University of Otago, to whom I am also indebted for 
a list of the formations, in their proper sequence, from which they were 
obtained. I wish also to acknowle^e the great assistance 1 have received 
from Professor Benson in his letters, and from the literature he has so 
kindly sent me on the present nomenclature and correlation of the various 
systems of New Zealand. 

The list of the localities and probable age of the beds from which the 
otoliths have been obtained are as follows : — 

Oamaru Series— 

1. Waikaia (Lower Miocene or Oligocene). 

2. Wharekuri (Lower Miocene or Oligocene). 

3. Clifden (Lower Miocene or Oligocene). 

4. Target Gully (Miocene). 

5. Ardgowan (Miocene). 

6. White Bock River (Miocene). 

7. Awamoa (Miocene). 

8. Pukeuri (Miocene). 

Mokau Series — 

9. Tuhua, North Island '(Upper Mioi;one). 

Wanganui Series— 

10. Castlecliff (Upper Pliocene). 


* In the valuable paper which follows the author refrains from deduoiiig from the 
evidence of the fish-remains themselves any conclusions aa to the age of the formations 
in which they ooonr. It is interesting to recall in this connection that Windhausen 

{Amer. Jour. 8ei, vol. 46, p. 46^ 1918) quotes wiUi approval von Ihering’s view, based 
on Patagonian experienoe, of **the sl^t value offish-remains for the decision uf 
stratigmphio prob&ns." AustraUan geologista have had similar experienoe in con- 
neotton'with the fish-fauna in the Triassio Hawkesbnry System, near Sydney. Presumably 
the evibenoe of otoliths only would be still less oonolusive, and this, Mr. Frost statbs 
in a pfivate oommunioation, is his opinion on the matter. The evidence afforded of 
faunal relationships is, however, very intersetog.— W. N. B. 
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Mr. Finlay informs me that Nos. 4 and 5 are practically the same 
horizon, that No. 6 is very near to these, while No. 3 is certainly older 
than No. 4 but younger than No. 2, and that 7 and 8 are possibly identical 
horizons and slightly younger than 4 and 5. The occurrence of the 
different species is quite in accord with his observations. The only 
species submitted from No. 9 occurs in all other formations up to 
Target Oully, and that from No. 10, which is very much younger than 
all the others, is found as low as the Waikaia and in several intervening 
horizons. 

In spite of the small amount of material submitted to me, it is evident 
that the formations from which it was taken are closely connected strati- 
graphically. 

The amount of material from Pukeuri sent me was much in excess of 
that from any of the other localities, but of the fifteen species deter- 
mined from Pukeuri there are examples of five from Aidgowan end 
four from Target Gully, two from Awamoa. and two from White Rock 
River. 

OiolUhus (ScopeliM) sulaUiM fiassoli (Plate 61, fig. 1) occurs in all the 
formations from Pukeuri to Target Oully, also in the Mokau series at 
Tuhua, North Island; Otolithya (Macrurus) toulai Schubert (Plate 61, 
fig. 4) occurs at Pukeuri, Awamoa, Ardgowan, and Target Gully ; while 
CHolithua (Ophidiidarum) pantaneUi (Plate 61, fig. 8), occurring at Pukeuri, 
Ardgowan, Target Gully, and Clifden, extends down to Waikaia with five 
examples, and upwards to the Upper Pliocene of Castlecliff, North Island, 
from which there is one example. Numerous examples of Otolithus (Ser- 
rantAs) twetlingi Koken (Plate 62, fig. 13) occur at Ardgowan and Pukeuri, 
also Otalithua (Dentex) subnobilia Schubert (Plate 62, fig. 18) occurs at both 
places, while Otolithm fSparidarum) elongalna Priem is found at Target 
Gully and at Pukeuri. Waikaia and Clifden both furnish examples of 
CHolithua (Sparidarum) greganua Koken (Plate 62, fig. 17) and OtolUhua 
(Ophidiidarum) panianeUi (Plate 61, fig. 8). Two species are found at both 
Waikaia and at Pukeuri — 0. (Ophidiidarum) panUandli and 0. (Dentex) 
aubnobUia. 

Of the twenty-two species determined, fifteen have been recorded from 
the Tertiary of Europe, the remaining seven being new species. The otoliths 
of shore-fishes predominate, with seventeen species, compared with five 
of the deep sea, the latter being fairly numerous, with twenty-one 
examples of Scopelidae and fourteen of the Macruridae, though only one 
of CUharua, 


Tropical species are represented by Fieraafer^ Elopa, and Citharua, while 
others represent a subtropical or temperate fauna. 

The genera and number of species determined are as follows : — 


Scopdua . . 2 

Macruma • • 2 

Phgaioulua . . 1 

Ranicepa . . 1 

Merluodua . . 1 

Oadua .. 1 

Ophidium . . 1 

OphidUiofum . . 1 

Trachimu . . 1 

Fieraafer . . 1 


Pleuronectidarum . . . . 1 

Serranua . . 3 

Parapercia . . 1 

Elopa . . . . 1 

Perddarum . . . . 2 

Sparidarum . . 2 

Dentex . . 1 

Citharua . . , . 1 

Inc. sedis .. 1 

Total ..22 
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The incidence of their occurrence is as follows : — 


iSTRATlORArHICAL ARRARGKMSN'T, HltOWIRO OCXJURRSMCE OF SPECIXS. 













r*g. 

1 

1 

CIlfden. 

2 

J 

1 


i 

1 

Pukeuri. 

p 



Lower Miocene or 
Oligocene. 


Miocene. 

t 

1 

Jpp**r Miocene. 

Upper 

Pliocene. 



Ouinani SerleH. 



Mokau 

Series. 

Wanganui 

Serief. 

1 


• • . 


X 

X 

X 

X 

A 

X 


2 



. . 

y 




. . 



3 


... 



. . 



X 

• • 


4 





X 


X 

X 



5 


• • 


• * 

• * 






0 





• • 



y 



7 





.. 


• 9 

X 



7a 





.. 



X 



8 

X 

. . 

X 

X 




X 


X 

9 




• * 

X 



y 



10 

X 


. . 


.• 






11 











12 



• • 

• • 

A 


X 




13 




, . 

X 



X 



14 








X 



13 





, , 



A 



16 




X 

, , 



X 



17, 21 

X 


X 





, , 



18 

X 


• • 1 

• • 

X 



X 



19 

X 




, , 

X 





20 

. , 

X 






. . 



22 

, , 




, , 


i 

X 



23 

• • 




. . . 



X 

1 




Otolithus (Scopelus) sulcatus Bassoli. (Plate 61, fig. 1.) 

Dimensions.— 5 X 4 mm. 

Description. — Shape ovate ; outer side flat, inner side slightly con- 
vex ; rostrum obtuse, slight notch below antirostrum. Dorsal, ventral, 
and posterior rims rounded. Sulcus wide and straight; ostium longer 
than cauda. 

Ooct4inrence. — Tuhua, North Island, 1 example ; Pukeuri, 7 ; Awamoa, 9 ; 
White Rock River, 1 ; Ardgowan, 3 ; Target Gully, 1. Received from 
Geological Survey of New ^land and Mr. H. J. j^nlay. 

Observations.' -This species was described by Bassoli in 1906 as Otolithus 
(Beryoidofum) sukatus, following a similar error by Prochazka in 1893 
with regard to 0. (Soopdus) puller. Priem pointed out the misdescription 
in 1911 (4), the siflous being distinctly scopeloid and in no way resemibling 
that of the Berycidae. 0. (Soopdus) puUsher has a more prominent rostrum 
and a more distinct notch than the species now described, which agrees 
with 0. (Soopdus) stdcatus described by Bassoli (1) from the Pliocene of 
Monte Gibio, near Modena, Italy. 

Age . — Tertiary (Miocene) : (kmaru series. 
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Otolithus (Scopelus) circularis n. ap. (Plate 61, fig. 2.) 

DifMnaion8—2\ X 2 mm. 

De8cription.--CitouiAt ; outer side domed with radiating lines, inner side 
fiat ; notch in ostium ; lower line of sulcus with angle between ostium and 
rauda. 

Occurrence.- -A single example from Target Qully, received from Mr. 
H. J. Findlay (type specimen, coll. H. J. Finlay.) 

ObeertHUions . — This differs in outline and in shape of sulcus from 
preceding species, also in having radiating furrows on outer side. Priem 
described in 1911 (4, p. 39) a circular otolith with a distinctly scopeloid 
sulcus as 0. fSolea) cMreaui from the Miocene of France, but this had a 
straighter sulcus than the species now described, which has an outer side 
unlike any otolith of the Soleidae. 

This is without doubt a new species, which I have named OtditJnM 
(Scopdue) drcularia. 

Age . — ^Tertiary (Miocene) : Oamaru series. 

Otolithus (Macrurus) gracilis Schubert. (Plate 61, fig. 3.) 

Dinieneion8.'--3 X 3 mm. 

Description.-^ Shape roughly circular ; outer side with radiations and 
umbo in centre, inner side flat with radiating ribs above and below sulcus. 
A deep semicircular depression above sulcus ; no rostrum or antirostrum ; 
slight notch above ostium ; cauda narrow and depressed. 

Occurrence.— A single example from Pukeuri, received from Geological 
Survey of New Zealand. 

Observations .— species was described by Schubert in 1905 (9, p. 613) 
from the Tertiaries of Austria-Hungary, and by Bassoli in 1906 (1) from 
the Pliocene of Monte Gibio, near Modena, Italy. 

Age.— Tertiary (Miocene) : Oamaru series. 

Otolithus (Macrurus) toulai Schubert. (Plate 61, fig. 4.) 

Ditnensions. —7 X 5 J mm. 

Description . — Shape triangular; outer side with longitudinal eminence 
with radiating furrows extending to rim, forming a serrated edge; inner 
side convex, smooth. Sulcus extends the length of otolith but does not 
cut rim. Ostium constricted ; cauda narrow with upturned termination. 

Occurrence. —Pukeuri, 8 examples ; Awamoa, 1 ; Axdgowan, 2 ; Tar^t 
Gully, 2 Received from Geological Survey of New Zealand and Mr. 
H. J. Finlay. 

Observations . — ^Described by Schubert from the Tertiaries of Austria- 
Hungary in 1905, and by Bassoli in 1906 from the Pliocene of Monte GKbio, 
near M^ena, Italy. The example figured is a mature specimen, and rather 
more extended and pointed than the younger examples, which resemble 
very closely those portrayed by Bassoli, the converging furrows forming 
a heart-shaped form on the antero-dorsal rim. 

Tertiary (Miocene) : Oamaru series. 

Otolitlius (Phjrsiculus) bicaudatus n. sp. (Plate 61, fig. 6.) 

ZNmeniuma.-Hl| X 3 mm. 

Bhape angular ; outer side umbonated and furrowed, inner 
side flat with depression on dorsal part. There is a prominent dorsal 
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Kim. 1. - OUjlithus (ScopeluM) HuU'tUu^ Bansoli. \ 4. 

Fio. 2. — Otolithus (tScopeJujf) cArculnris ii. km, x 4. 

Kia. 3. — OtoUtkus ( Macrurns) gntcHis Schubort. X 3J. 

Fio, 4. — Otolithus (Macrunt^) (ou/ai Si’hiibei*t. X 2. 

Fig. 5. — OUAitkiitt (Phymcultui ) bicaudtftu/i ii. Hp. X 3. 

Fio. b,--Ot6liihuA (Hanireps) plafiu« Koken var. novae-zeetanJiae. X 4. 
Flo. 7. — Otolithus ( Mfrluc€iv>8 ) pukfyrienais n. hd. X 3. 

Fig. la, — OtoHiktm (Oadus) ekganavar, ttctdpUi Koken. X 3. 

Fio. 8. — OtoUdnm (Ophidiwn) pantanelli Bai^H and Schubert. X 3. 

Fig. 9. — (Holithue (Trachinvs) mutabHis Koken. X 5, 

Fig. 10.-~Oio/t7ktf« (Fierasfer) nuniitts Koken. X 4. 

Fio, 11. — OMitkvs (Ophidiiflarvm) ffonyatvsn, ap. X 4. 
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Fi<.. 12. --(Hobthm ( Pltunmu lidm um ) tuinifumfus Kokeii. X 4. 
Fic. 13. ‘-OUdithuH (SenattiiH) noethnyi Kuk(*n. 4 
Fk.. 14. — OtoIithiM (Ktopn) ttuMneniruM n. Hp. > 4. 

Fi(* 15 . — OkflUhitu ( Percidarum ) rerim Fneni. / 3. 

Fio. (Spanduram ) elonfjnbu^Vvwm, 4. 

FitJH. 17, 21 . — OUAiihm (Sparidannn ) yregmim KoVsnx, X 4. 
Pi(i. \^.--OU}hihm (J)eni€X) 9if{, Huhnobdia^vYiMh^vU > 4. 

Fig. 19. —Olo/flAw^ (iiK*. 8odis) Koken. X 5. 

Fki. 20 . — OtoUthus f Pampercts ) Jinhyi n. md. > 6. 

Fig. 22.- (Mtthus (ParndaruM) coitrcaut Vnen\. ^ 3. 

Fig. 23 . — Otohihm (PithaniH) JaiiMuhntm n. Mp. x 5. 
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process anteriorly, with a backward inclination ; frontal rim curved with 
two indentations, ventral rim curved. Sulcus consists of an oval ostium 
with colliculum, and a duplicated oauda. 

Occurrence, Three examples from Pukeuri, received from Gleological 
Survey of New Zealand. (Type specimen, coll. Geol. Surv. N.Z.) 

Observations, — This fossil otolith resembles in a remarkable way the 
otolith of the living New Zealand species Physiculus hacchus. In no other 
species that has passed through my hands is a double cauda to bo seen. 
The two grooves are equally developed, and both open on the posterior 
rim, rear of otolith being identical in living and fossil species. Anteriorly 
they are somewhat different, the oval ostium not being discernible in 
Physiculus bacchus in specimens in my collection, but with further material 
this may be more* apparent. Also, the otolith of living species has an 
anterior projection which i.s absent in fossil. In both there is a dorsal 
horn-like projection, inclined forward in Physiculus baccAus, but with a 
backward inclination in the species now described. The resemblance is 
unmistakable, and I have therefore called this species Otolithus (Physiculus) 
bicaudatus. 

Age, - Tertiary (Miocene) : Oamaru series. 

Otolithus (Raniceps) planus Koken n. var. novae-zeelandiae. (Plate 61, 

fig. 6.) 

Dimensions, — 4 v 3 mm. 

Description, — Shape ovate ; outer side with radiating furrows, innt^r 
sid(^ flat ; serrated above and below. Sulcus extends across otolith ; 
ostium wide and open ; cauda narrow with two constrictions. 

Occurrence, A single example from Pukeuri, received from Geological 
Survey of New Zealand. (Type specimen, coll. Geol. Surv. N.Z.) 

Obse^'vations, Outer side almost exactly as in 0, (Raniceps) planus 
Koken (3, pi. 4) from the Upper Oligocene of Sternborger Gestein ; inner 
side corresponding also with the exception of ostium, which in O. (Raniceps) 
pUmus is narrow and c1os(h 1 up in front, while in variety now described 
ostium is wide, and open in front. I have therefore called thin Otolithus 
(Raniceps) planus Koken var. novae-zedandiae. 

Age, Tertiary (Miocene) : Oamaru series. 

Otolithus (Merluccius) pukeuriensis n. sp. (Plate 61, fig. 7.) 

Dimensions, — 7 x mm. 

Description, — Shape long-ovate ; outer side concave, inner side convex ; 
serrations on edges. Ostium and cauda equal ; constriction in middle 
of sulcus. 

Occurrence, -Single example from Pukeuri, received from Mr. H. J. 
Mnlay. (Type specimen, coll. H. J. Finlay.) 

Observations, The species described differs from Otohthus (Merluccius) 
dbtusus Koken (3, pi. 11) in contour, in concavity of outer side, and also 
has angle on frontal rim higher. The cauda also approaches nearer posterior 
rim than in ohtusus. The front of otolith slopes as in many of the living 
Oadidae, but in Merluccius vulgaris is more rounded, with angle lower. 
The sulcus is unmistakably that of Merluccius, and I have therefore referred 
this example to a new species Otolithus (Merluccius) pukeuriensis. 

Age, — Tertiary (Mioc.ene) : Oamaru series. 

20— Trans. 
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Otolithus (Gadus) elegans Koken var. scuplta. (Plate 61, fig. 7a.) 
Dimensions . — X 3 mni. 

Description , — Shape ovate ; outer side convex with median ridge and 
umbo, rim serrated; inner side convex, plain with serrations on edge. 
Sulcus straight, traverses otolith but does not cut the front or rear 
edges. 

Ofccufffwcs.— Single example from Pukeuri, received from Mr. H. J. 
Finlay. 

Observations , — Described by Koken (3, pi. 4) from the Oligooene of 
Sternberger Gestein. 

ilpe.— Tertiary (Miocene) : Oamaru series. 


Otolithus (Ophidium) pantanelli Bassoli and Schubert. (Plate 61, fig. 8.) 

Dimensions, — 6 X 4 ram. 

Descnpticwi.— Shape ovate ; outer side convex, smooth with serrations 
on anterior ventral rim ; inner side convex, smooth. Dorsal rim rounded, 
with fold on posterior angle ; ventral rim deep with serrations below the 
ostium. Sulcus straight; cauda terminates some distance from posterior 
rim. 

Occurrence, -Castlecliff, 1 example ; Pukeuri, 4 ; Ardgowan, 2 ; Target 
Gully, 1 ; Cnifden, 1 ; Waikaia, 5. The Pukeuri specimens were received 
from Geological Survey of New Zealand, and the others from Mr. H. J. 
Finlay. (Example figured, coll. H. J. Finlay.) 

Ohsermtions, — This species was described by Bassoli in 1906 (1, p. 43) 
from the Pliocene of Monte Gibio and the Miocene of Pantano, Italy. It 
is very distinctive in shape and in the formation of the sulcus, and appears 
to range from the Upper Pliocene of Castlecliff, North Island, down to 
the Oligocene or Miocene of Waikaia, where it is well represented, per* 
sisting throughout those Tertiary formations of New Zealand furnishing 
the material submitted to me. 

Age, — Tertiary (Pliocene and Miocene) : Oamaru and Wanganui series. 

Otolithus (Trachinus) mutabilis Koken. (Plate 61, fig. 9.) 

Dimensions, -4 X 2^ mm. 

Description, — Shape ovate ; outer side concave, inner side convex, 
front pointed; no rostrum or antirostrum. Sulcus straight; cauda in- 
clined slightly upward. 

Occuftence, — One example from Pukeuri, received from Oeologioal 
Survey of New Zealand ; one from Ardgowan, from Mr. H. J. Finlay. 

Observations. —The shape of otolith and upward tilt of cauda indicate 
that this example should ^ referred to the Trachinidae. The sulcus differs 
slightly from Otolithus (Trachinus) mutabilis described W Koken (2) in 
1884 i^m the Oligocene of Germany and the Miocene of Voeslau, Austria, 
but the general resemblance is to be seen. Priem (8, p. 274) in 1914 
described specimens of this species from the Burdigalien of Martillac, in 
south-west France, and in one of these the sulcus is nearer that of examjple 
now described. I have therefore referred this example to the species 
described by Koken as OtoUthus (Trachinus) mutabilis. 

Age. — Tertiary (Miocene) : Oamaru series. 
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Otoliihus (Fierasfer) nuntius Koken. (Plate 61, fig. 10.) 

Ditnensions. — X 2 mm. 

Description. — Shape ovate ; outer side convex, umbonated ; inner side 
flat. Sulcus oval in centre of otolith occupied by coUiculum. 

Occurrence. — Two examples from Waikaia, received from Mr. H. J. 
Finlay. 

O^srva^iomr.— This species, which compares well with otoliths of the 
living Fierasfar umbratiUs, has been described by Koken (3) from the Oligo- 
oene of Soellingen as Otoliihus (Fierasfer) nuntius Koken. 

Age. — Tertiary (Oligocene or Miocene) ; Oamaru series. 


Otolithus (Ophidiidarum) elongatus n. sp. (Plate 61. fig. 11.) 

Dimensions. — 3 X 2 mm. 

Description. Shape ovate with pointed ends, both sides convex. Sulcus 
short, oblique. 

Occurrence. — Single example from Target Gully, received from Mr. H. J. 
Finlay. (Type specimen, coll. H. J. Finlay.) 

Ohs(TO€Uions.--T\i\s species is very similar in outline to that described 
by Priem (7, p. 157) as Otolithus (Ophidiidarum) afl. kokeni from the 
Lutetien of Le Bois-OouSt, Brittany, but the sulcus is different, conforming 
to that of Otolithus (Ophidiidarum) panienelli Bassoli and Schubert, seen 
in Plate 61, fig. 8. 1 have therefore called this Otolithus (Ophidiidarum) 
elongatus. 

Age. — Tertiary (Miocene) ; Oamaru series. 

Otolithus (Pleuronectidarum) acuminatus Koken. (Plate 62, fig. 12.) 

Dimenswns. — 3 X 1 mm. 

Descriptions. — Shape long with pointed ends, biconvex. Sulcus small, 
oval. 

Occurrence. — Awamoa and Ardgowan, four examples, received from 
Mr. H. J. Finlay. 

Observations. — This species was described by Koken (3) from the middle 
Oligocene of Waldboeckclheim, and also by Bassoli (1) from the Pliocene 
of Monte Gibio, Italy. 

Age. — Tertiary (Miocene) : Oamaru series. 

Otolithus (Serranus) noetlingi Koken. (Plate 62, fig. 13.) 

Dimensions. — 5 x 3 mm. 

Description. — Shape ovate ; upper rim sloping to rear ; outer side 
concave, inner side convex ; ventral rim carinate. Rostrum blunt, anti- 
rostrum slight. Ostium wide ; cauda longer than ostium, straight, with 
slight curve downwards at terminations which does not reach posterior 
rim of otolith. 

Occurrence, — Pukeuri and Ardgowan, numerous examples, received from 
Geological Survey of New Zealand and Mr. H. J. Finlay. 

Ohseruations . — The general form and shape of the sulcus are as in the 
specimens described by Koken (3) from the Upper Oligocene of Sternberger 
(Mtein. Similar otoUths are described by Priem (8) from the Burdigalien 
of Leognau, France, and referred by him to the above-named species. 

Age. — Tertiary (Miocene) : Oamaru series. 

20 * 
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Otolithus (Elops) miocaenicus n. sp. (Plate 62, fig. 14.) 

Dimenftians . — 4 X 2J mm. 

Description . — Shape ovate ; outer side concave, inner side convex ; 
crest of dorsal rim slightly behind middle of otolith ; ventral rim carinate 
with forward projection. Kostnim large, no antirostrum. Sulcus straight, 
oblique, terminating close to ventral rim but well away from rear of 
otolith. 

(kcurrence . — Single example from Pukeuri, received from Geological 
Survey of New Zealand. (Type specimen, coll. Geol. Surv. N.Z.) 

Observations . — This otolith is reproduced in those of the living species 
Elops hawaiensist the 8])crimen8 with which 1 have compared it coming 
from the Dutch East Indies. It has not been described before, and I have 
named it Otolithvs (Elops) miocaenicus. 

Age . — Tertiary (Miocene) : Oamaru series. 


Otolithus (Percidarum) rectus Priem. (Plate 62, fig. 15.) 

Diwmsions. - 6x4 mm. 

Description.- Shape ovate ; outer side concave, showing rings of growth ; 
inner side convex . Sulcus long, with downward curve terminating on 
posterior rim of otolith. Ostium very small ; cauda long. 

Occurrence . — Single example from Pukeuri, received from Geological 
Survey of New Zealand. 

Observations . — Tn looking at the outer side of this otolith one is much 
inclined to place it among those of the flat fishes : the nearly flat oval form 
showing the annual rings is the same as in the otoliths of the Pleuronectidae. 
The sulcus, however, is distinctly of the percoid type ; and, although the 
flat fishes are probably derived from the Percoids, the only species with 
a similar sulcus is psettodes. the other members of the order Hoterosomata 
having a very minute cauda compared with the ostium, whih^ in the species 
described the cauda is by far the greater. Priem (7, p. 156) has described 
a similar form of otolith from the Lutetien of lie Bois-Gou^t, in Brittany, 
as OuAithus (Percidarum) rectus, and in referring the present example to 
this species it is worth noting that it apparently forms a link between the 
otoliths of the Percoids and those of the Hetcrosomata. 

Age . — Tertiary (Miocene) : Oamaru series. 


Otolithus (Sparidarum) elongatus Priem. (Plate 62, fig. 16.) 

Dimensions. -4x3 mni. 

Description . — Shape elliptical ; outer side concave, with radiations 
on lower part ; inner side convex ; rostrum blunt, no antirostrum. 
Ostium wide ; cauda curving down and terminating some distance from 
posterior rim. 

Oocnrrence . — Two examples, from Pukeuri and Target Gully, received 
from Geological Survey of New Zealand and Mr. H. J. Finlay. 

Observations . — This species is longer in proportion to the height than 
OtolithfM (Sparidarum) gregarius; otherwise the general appearance is 
somewhat similar. Described by Priem (6) in 1913 from the Lutetien 
of Le Bois-GouSt, France. 

Age . — Tertiary (Miocene) : Oamaru series. 
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Otolithus (Sparidarum) gregarius Koken. (Plate 62, figs. 17, 21.) 

Dimemions. — X 4 mm. 

Description. — Shape roughly circular ; outer side concave with umbo, 
inner side convex ; dorsal rim rounded posteriorly, ventral rim carinate. 
Rostrum blunt, no antirostrum. Ostium wide ; cauda narrow and curved 
downward. 

Occurrence.- Three examples from Waikaia and (Mifden, received from 
Mr. H. J. Finlay. 

Observations. — De^scribed by Koken (3) from the Upper Oligocene of 
Sternberger Oestein ; also by Priem (8) from the Burdigalien of south-west 
France. 

Aye. — Tertiary (Oligocene or Lower Miocene) : Oamaru series. 

Otolithus (Dentex) af!. subnobilis Schubert. (Plate 62, fig. 18.) 

Dimensions.— X 2J inm. 

Description. — Shape elliptical ; outer side concave with radiating furrows 
to ventral rim, and oblique groove on anterior part of dorsal rim ; inner 
side flat. Sulcus straight, ostium wide, upward inclination. Cauda wide 
with open termination ; does not extend to posterior rim. 

Occurrence. -Three examples, from Waikaia, Ardgowan, and Pukeuri, 
received from Geological Survey of New Zealand and Mr. H. J. Finlay. 

Observations. —Described by Schubert in 1906 (10) from the Tertiaries 
of Austria-Hungary, and by Priem (8 p. 264) in 1914 from the Burdigalien 
of Leognau, south-west France. 

Aye. — Tertiary (Miocene) : Oamaru series. 

Otolithus (inc. sedis) umbonatus Koken. (Plate 62, fig. 19.) 

Dimensions. — 2 X 1 mm. 

Description. — Shape ovate, biconvex; outer side umbonatei}. Sulcus 
narrow, oblique with ostium on dorsal rim. 

Occurrence. — Two examples, from Waikaia and White Rock River, 
received from Mr. H. J. Finlay. 

Observaiio^is.— Described by Koken (2) from the Oligocene of Lattorf, 
Sollingen, Antwerp, and other places. 

Aye. — Tertiary (Miocene) : Oamaru series. 

Otolithus (Parapercis) finlayi n. sp. (Plato 62, fig. 20.) 

Dimensions. — 2 X 1 mm. 

Description. -Outer aide convex, umbonated ; inner side flat ; dorsal 
rim serrated, and sloping equally to front and rear of otolith ; ventral 
rim crescentic. Sulcus oblique ; ostium and cauda of equal length. Cauda 
terminates some distance from rear of otolith. 

Occurrence. — Single example from Wharekuri, received from Mr. H. J. 
Finlay. (Type specimen, coll. H. J. Finlay.) 

Observatiotis. — This solitary and minute example is of a distinctive 
percoid type. I find that it most resembles the otoliths of the so-called 
“ blue cod of New Zealand (Parapercis colias), and have therefore named 
it Otoliikus (Parapercis) finlayi^ after Mr. H. J. Finlay, to whom 1 am 
indebted for sending the specimen. 

Tertiary (Oligocene) ; Oamaru series. 
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Otolithus (Percidarum) cottreaui Priem. (Plate 62, fig. 22.) 

Dimemions , — 5 X 4 mm. 

Desoription . — Shape circular ; outer sido flat, inner side convex ; in- 
dentation in posterior rim. Sulcus broad ; ostium depressed, wide. Cauda 
wide, curved downward, termination close to posterior rim. 

Occurrence . — Single example from Pukeuri, received from Mr. H. J. 
Finlay. 

O^ervoftbns.— This was described by Priem in 1912 (5, p. 247) from 
the Eocene of Le Bois-OouSt, of south-west France. The example from 
Pukeuri differs in having the notch on posttmor rim, but otherwise the 
resemblance is sufficient for identification. 

Age. —Tertiary (Miocene) : Oainani series. 


Otolithus (Citharus) latisulcatus n. sp. (Plate 62, fig. 23.) 

Dimensions.- -2j^ X 2 mm. 

Description. —Shape ovate ; outer side convex, inner aide slightly 
convex ; dorsal and ventral rims rounded ; angl»* between dorsal and 
posterior rim. Rostrum pointed, no antirostrum or notch. Sulcus very 
wide ; cauda opening widely on posterior rim. 

Occurrence. — A single example from Pukeuri, received from Mr. H. .1. 
Finlay. (Type specimen, coll. H. J. Finlay.) 

Observations. On comparing this 8|H'cimen with the otoliths of the 
living Oitharus linguatida the resemblance is at once apparent. Bassoli (1) 
describes a fossil Githarus otolith from the Pliocene of Monte Gibio — 
OtoUthus (Citharus) schuberti; but in this species the cauda is narrower 
and does not widen out on the posterior rim as in the example now 
described. The outline also is different. We have here a new species, 
which I have named Otolithus (Citharus) latisulcatus. 

Age. — ^Tertiary (Miocene) ; Awamoa series. 
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Two Fossil Cephalopods from North Canterbury. 

By P. Marshall, M.A., D.So., F.O.S., F.N.Z.Inst., Hutton and Hector 

Medallist. 

[Rtad before the Philosophical Institute of Canterbury, 6th December, 192S ; received by 
Editor, 24th Dumber, 1923 ; iwued eepar^y, 2Sth August, 1924.] 

Plates 63, 64. 

Profkssok R. Sprioht has been good enough to give me two fossil 
specimens, recently found in the Hurunui country, for identification 
and description. One of them was found in the Hurunui River bed near 
Rthelton, and its origin is unknown so far as exact site is concerned. 

This specimen is an ammonite quite different from any species that 
has previously been found in New Zealand. A description of it is given 
below. 

Dalmasiceras Djanelidze, 1922. 

A full description of this genus is given by its author (256-62, BttU. 
0,S, de France, ser. 4, vol. 21, 1923). The following is an abridged 
statement 

Whorls in adult form very flattened, but innermost whorls wider than 
high. There are usually umbilicial tubercles except in very young or 
very old forms. In some forms ribs may be fasciculated from umbUioal 
tubercles. Usually there are primary ribs which originate on umbilical slope 
or on tubercles. About half-way along flank secondary ribs arise, two or 
three in number, between each pair of primary ribs. Suture-line is speci- 
ally Gharacteriz<^ by the short siphonal lobe, by a suspensive (umbiUcal) 
lol^ formed from the summit of the second lateral saddle with its secondary 
lobe and the auxiliary lobes. First lateral lobe very large and unsym- 
metrical ; of its two lateral branches the external is the larger. The lobes 
and saddles are long and straight. The summit of the principal saddles 
is symmetrically divided by a secondary lobe. The antisiphunoular lobe 
is straight, deep, and impaired. The genus is apparently restricted to 
the Upper Tithonian. 

Dalmasiceras speighti n. sp. (Plate 63, figs. 2, 3; Plate 64, figs. 1, 2.) 

The shell is of moderate size, but is too imperfect for exact measure- 
ment at a greater diameter than 51 mm. Its dimensions (in millimetres) 
are*— 

A* 


Diameter 

.. 61 

100 

86 


Height 

.. 23 

45 

36 

41 

Width 

.. 13-6 

26 

17 

20 

Umbilicus 

.. 17 

33 

26 

31 


It is thus not very different in form from 2). kiUani Djanelidze, though 
distinctly wider and lower, a difference that might well be due to the 
larger size of the latter specimen. The involution is about one-half, whorls 
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much higher than wide, with the greatest width near the umbilicus. Wall 
of the umbilicus stec^p but very soon sloping off into the f]^nk, which is 
gently inclined towards the sharply-curved priphery. 

Ornamentation : Strong rounded primary ribs begin at bottom of 
umbilicus. They are first sharply curved backwards but afterwards cross 
flanks radially. Near periphery they bend forward and end with sharj) 
forward curve near siphuncle. These ribs sometimes fork at about a third 
of their length from umbilicus. On border of periphery one or two 
stH^ondary ribs are inserted between each ])air of primary tibs. There 
are occasional constrictions on inner whorls. 

The suture-line is almost identical with that of Dah dalmatti (Djanelidze, 
/.c., fig. 3, p. 267) in particular, the short external lobe and the long and 
wide important first lateral lobe, which is not symmetrical. The other 
lobes also are very similar. The saddles are nearly equally divided by a 
secondary lobe, and show much the same state of division as those of Dal, 
daltnasi. The internal lobe, however, is rather different. The large anti- 
si phuncular saddle has not quite the same inq^rtance as in Dal, dahnasi, 
and the umbilical or suspensive lobe is not quite so deep. 

It is interesting to record such an ammonite as this from New Zealand, 
as, judging from European equivalents, the horizon at which tins species 
occurs is the Upper Tithonian. It is to be hoped that before long the 
locality from which the specimen came will be found, when it is }M)ssible 
that other members of the fauna of the period may also be collected. 

Nautilus Linno. 

The second specimen. Professor Speight tells me, was found at the 
Kaiwara Creek in a calcareous gritty greensand which here forms the base 
of the scries of Cretaceous and Tertiary rocks ; these, as usual, ri st with 
a high unconformity on middle or older Mesozoic rocks. This specimen, 
though somewhat crushed, can be idt'ntifiiKl with certainty as a s()ecies 
of Nautilus, 

Nautilus sp. aff. suciensis Whiteaves. (Plate 63, fig. 1.) 

The specimen is 120 mm. in diameter and HO mni. wide. Ventral sur- 
face is broadly rounded, and umbilicus a]>pears to be completely covered. 
Surface ornamented with a fiw*ries of largo ribs continuous from umbilicus 
to periphery. At umbilicus ribs are nearly radial ; they soon bend for- 
wai^s, but at shoulder bend in a gentle curve strongly backwards*and pass 
over ])eriphery with backward loop. The condition of the 8p(‘cimen does 
not allow the position of the siphuncle to be seen. 

These broadly-ribbed species of Nautilus do not appear to have existed 
after the (yretaceous period. The species N, sucietutis Whiteaves, to which 
the present specimen is clearly closely allitni, comes from Skidegate Inlet, 
in British Columbia, in rocks of Senonian age. No species of this group 
of Nautilus has j)reviously been recorded from New Zealand. 
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The “ Hydraulic Limeatones ” of North Auckland.* 

By P. Marshall, M.A., D.Sc., F.G.S., F.N.ZJnst., Hutton and Hector 

MedaUist. 

[Jiead bffore the Philosophical Institute of Canterbury ^ 6th Decembtr, 1926 ; received by 
Editor, 24th December, 1923 ; issued separately, 28th August, 1924,] 

A CONSIDERABLE amouQt of discussion has taken place in regard to the 
age of this formation. It is not intended in this paper to review the 
opinions that have been expressed in regard to this question, and it will 
merely be stated that the officers of the Geological Survey regard it as of 
(yretaceous age, whilst in various papers the present author has ascribed 
to it a Ix)wer Tertiary age. At the present time it is merely intended to 
mention some facts not previously adduced which favour the author’s 
contention. 

The “ hydraulic limestone ” is, generally speaking, a foraminiferal lime- 
stone which covers large areas of the North Auckland Peninsula between 
llokianga and Waipu, thence extending south-westward to the Kaipara 
Harbour. Although usually composed largely of the tests of Foraminifera, 
it fn^quently contains also a great many remains of organisms that had 
silic.eous skeletons— sponges, diatoms, and Radiolaria are included amongst 
these. The limestone often contains a good deal of glauconite, and some- 
times a number of grains of silica. Although relatively hard, it is traversed 
by a great number of crevdees and joints, and slides readily, even on country 
with gently sloping relief. It has been subject to considerable earth- 
pressure, and is usually intensely folded, and sometimes also faulted. Up 
to the present time no fossils that indicate a definite age have been recorded 
from it. In the Auckland Exhibition of 1912 a CucuUaea and a Dentalium 
were shown in a case by the Wilson’s Cement Company. These specimens, 
however, have never been described, and appear now to be lost. Some 
stratigraphical relations have lately been noted and require a definite 
statement. 

(1.) At Pahi the hydraulic limestone is clearly seen to overlie a green- 
sand. This is very clear on the shore-line of the eastern side of the Pahi 
arm of the Kaipara Harbour^ between Whakapirau and Jackman’s, where 
the rocks dip about 30® to the south-west and strike to the north-west. 

(2.) On the hill between Pahi Township and the Arapaoa arm of the 
Kaipara Harbour it is found that all the eastern and higher parts of the 
hill arc formed of limestone, while greensands crop out at the bottom of 
the western and southern sides. On the west side and on the south the 
greensands have a generally easterly dip. The obvious conclusion is that 
the greensands dip under the hydraulic limestone. Although the slope of 
the hill near the base is covered with detritus, the dip of the rocks shows 
that their relation is properly represented by ^e diagram fig. 1 -the same 
relation as at Jackman s, mentiomKi previously, which is about one mile 
distant. 

If the shore-line of the Arapaoa arm is followed to the north-west for 
about one mile, a syncline is found exposed on the foreshore of the harbour 

* For a map of the locality see Marshall, Trans, N,Z, Inst., vol. 49, p. 4.35, 1910. 



6l8 


TraMaeiion%, 


and cliff that bounds it, as shown in fig. 2. At the south-east side of this 
syncline there has been a small amount of differential rock-movement, 
and the limestone has moved slightly over the greensand. There has been 
no movement of this kind at the north-west side, and there the limestone 
shows gradations to the greensand. 

At a third point, between Mr. Blaokwell’s house and Tokatapu, opp^ite 
Colbeok’s Landing, on the west side of the Pahi arm, the hydraulic lime- 
stone is again seen to rest on a highly arenaceous greensand, which is pro- 
bably a local equivalent of the Pahi greensand. Again at Portland, near 
Whangaroi, about fifty miles distant, on the downthrow side of a fault 
which shows clearly in a cuttmg on the railway-line, the greensand has 
been lowered so as to be brought into contact with the limestone. In 
these four localities it is clear that the hydraulic limestone is a higher 
horizon than the greensand. 



Fio. 1. — Hydraulic limestone between Pahi and Arapaua arm. 


Palaeontological evidence of the age of the limestone. is very scanty. 
The greensand which lies below it at Pahi contains a considerable variety 
of fossil Mollusca, including an Aturia, and is probably the equivalent of 
the European Eocene certainly not Cretaceous. It follows that the 
hydraulic limestone in this locality at least is not older than the Upjier 
Eocene. 



Fin. 2. — Syncline on foreshore north-west of Arapaoa arm. 


Mr, W. Linton, of Batley, recently presented to the Auckland Museum 
a shark s tooth obtained from the hydraulic limestone near Batley, about 
six miles from Pahi. Dr. Smith Woodward, of the Natural History Branch 
of the British Museum, kindly examined it for me, and wrote as follows : 
“ The green tooth of Carcharodon from Batley has the irregular serrations 
which characterize our Eocene and perhaps Danian species. To me it 
suggests Eocene age. The base being absent, it cannot be determined 
specifically.” Miss Rhoda Linton ali^ found a large vertebra near the 
same locality. Dr. Smith Woodward wrote of this : “ The vertebra belongs 
to a large Lamnid shark, perhaps Ctmiharodm. 

There is also in the Auckland Museum a string of six similar vertebrae 
from the hydraulic limestone at Portland, and, like the previous one, these 
probably represent Carcharodon. 

This palaeontological and stratigraphical evidence seems to me to prove 
that the hydraulic limestone at Portland, Pahi, and Batley is certainly of 
Tertiary age, and not older than the Upper Eocene. 
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The Benmore Coal Area of the Malvern Hills. 

By R. Speight, M.A., M.Sc., F.G.S., F.N.Z.Tiwt,, Curator of the 
Canterbury Museum. 

[Bead before the Philosophical InslUule of Canterbury, 7th Sovetnber. 1923 : recdvett by 
Editor, 24th December, 1923 ; issiLed separately, 2B(h A ugust, 1924.] 

The Bcmniore outlier of the Malvern Cretaceous senes was described in 
some detail by Haast (Report of the Oeol. Explor. duriny 1871-72, pp. 41-46, 
1872), special attention being given to it, since it was looked on as a possible 
source of coal. Some development work was carried out, but it was soon 
discontinued, chiefly on account of the inaccessibility of the area, the poor 
character of the coal, and the probable amount available not warranting 
any furthir exploitation. Recent examinations of tho area by the present 
author have revealerl geological features of some interest, notably in their 
bearing on the origin of the present topography of the Malvern Hills and 
of tho Southern Alps, and hence this brief aex^ount. 

Tho extent of country covered by this outlier is about a mile in length, 
with a width varying from nothing at its two ends up to about half a mile 
in its widest part, which occurs near the middle of tho area. The height 
above sea-lovol varies from about 2,000 ft. to just over 3,000 ft,, so that it 
is one of tho highest occurrences of coal-measures in the alpine region of 
the South Island. Some few are certainly higher, but they are by no 
moans so extensive. It is located in the valley of Macfarlane Stream, 
which is a tributary of the Kowai River, and lies immediately south of 
Porter Pass (see map), in that gap which divides the Big Ben and Mount 
Torlesse Ranges, on a kind of shelf on the north side of Benmore, the 
highest point of the former range. This shelf has a general N.E.-8.W. 
trend, but it is divided from the valley of Macfarlane Stream for the north- 
eastern half of its length by a barrier of greyivacka, the difference in eleva- 
tion of the outlier above the bed of the stream at this end being about 
800 ft. On following it towards the south-west the beds occur at stream- 
lovel, nearly all the drainage of the area converging to a point about 
half-way along its northern side. From the shelf just referred to the 
slopes of Benmore rise steeply for another 1,500 ft., the change in surface- 
features on passing from coal-measures to greywacko being most marked. 
The coal-measures rest unconformably on the greywackes, the slope of the 
basement beds being continued to the north-west as a well-preserved 
stripped surface, whereas on the south-east side the area is bounded by a 
fault whose features will be detailed later. 

The chief tributaries of Macfarlane Stream rise in the northern slopes 
of Benmore, and run in approximately north-western directions in sub- 
parallel channels incised in their lower reaches into the easily eroded coal- 
measures. As these channels enable a clear insight to be obtained into 
the structure of the area, a description of tho beds occurring in each will 
be given. 

Tho extreme north-eastern ond of the area consists of clays, sandy clays, 
and thin beds of lignite most of which is of low pade. This part is much 
disturbed by slip and covered with surface debris, so that it is impossible 
to obtain a definite idea of the relations of the various beds. The first 
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clear section is obtained in the bed of the creek farthest north-east. This 
rises m Benmorc and ruts the coal-measures — the upper portion almost on 
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the line of strike, and the lower part more in the direction of the dip. 
Haast enumerates in detail the beds occurring in the lower part of the 
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series, and the following is a summary of his record (see Section 1, although 
this is intended for the creek farther west) : — 


1. Shales and porphyry conglomerate . . 

2. Bluish sandy clays 

3. Brown coal 

4. Ferruginous and white quartzose sands alter- 
f nating 

5. Clays, shales, sandy clays, and brown coal in 

small seams 

6. Brown coal, main seam 

7. Shales, clays, and sands, with occasional layers 

of brown coal . . 

8. Oyster-beds with intercalated clay . . 

9. Sands and shales interstratified, the former 

yellowish-green or greyish weathering pink 
and brown, with smell of ll^S, and crystals 
of gypsum 


60 ft. to 80 ft. 

15 ft. 

11 in. 

lift. 

7 ft. 

4 ft. 7 in. 

110 ft. (approx.) 
6 ft. 


60 ft. 


The uppermost beds exposed in this creek strike N. 10° W., and dip 
soutli-west at angles approximating 20°, but the lower beds swing round 
till they strike more to the north-west. At the top of the exposure the 
beds are much disturbed, slickensided, crushed, and apparently overturned 
along a line of fault, as if the greywackes had been thrust against them 
from the south-east. The two important beds in the series are the 
porphyry conglomerate, about which more will be said later, and the 
oyster-bed, which contains Ostrea dichotoma like that in the Glentunnel 
area of the Malvern Hills, and definitely correlates the two occurrences as 
being of the same age. 

The bed called by Haast a “ porphyry conglomerate is a conglomerate 
with a fine-grained matrix in which are pebbles of a rhyolite similar to that 
occurring on the ridge extending from Mount Misery, through the Kockwood 
Range, to Bakaia Gorge. The pebbles are small, the largest seen measuring 
about 2 in. in length, very well rounded, flattish, with characteristic shingle 
shape suggesting long wear on a beach. Allowing for the smaller size of 
the pebbles, the conglomerate is similar to that which occurs elsewhere in 
the Malvern Hills at the base of the Cretaceous series, notably at Rakaia 
Gorge, White Cliffs, and on the south-eastern slope of Mount Misety; and 
its occurrence at Benmore is somewhat remarkable, since the nearest rhyolite.s 
in position are in the neighbourhood of High Peak, on the Upper Selwyn, 
nine miles away in a straight line, whereas Mount Misery is twelve miles 
distant. A similar conglomerate occurs in the basin of the Kowai at the 
bridge over the river, where there is a small exposure of coal-measures, 
this being the nearest recorded occurrence of a bed similar to that occurring 
at Benmore. It should be noted, however, that Hutton mentions the 
occurrence of a pebble of rhyolite in a conglomerate in the coal-measures 
at Craigiebum, near Lake Pearson (“ The Geology of the Trelissick or Broken 
River Basin, Selwyn County,” Trans. N.Z. Inst,, vol. 19, pp. 398-99, 1887), 
and discusses its Wring on the form of the land when the beds were laid 
down. This pebble is in a collection at the* Canterbury Museum, and 
Hutton’s determination can bo confirmed. 

A few chains to the north-west of this creek is another coming in from 
the slopes of Benmore, but in this the sequence cannot be seen as clearly 
(see Section 1). The rhyolite conglomerate occurs at the base, resting on 
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the greywaoke, and thie is succeeded by shales and sands with coal. After 
some intermission where the outcrops are quite hidden by surface accumu- 
lations, there are exposures on the western side of the gully which thb 
stream has worn, consisting of concretionary sands, well bedded, with 
layers of harder and softer material interstratined with sandy shales ; some 
of the harder layers contain numerous sharks’ teeth. These beds strike 
N. 10^ W., and dip to the west at angles of 16^. They are succeeded by 


BEWMORE COAL AREA 

^ D/r9ctjon.- S.E-. toN.W. L^nythi- tibout Util* 

I — Section I 
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greensands, containing rounded concretions and hard concretionary layers 
of mensand, and these pass up into grey quartsose sands, light-green sands, 
and whitish sands, which close the sequence here. The topmost beds lie 
faulted against the greywacke, which has been pushed over the sands from 
the south-east. The fault-plane hades at an angle of 40^ and apparently 
runs north-east and south-west. The surface of the sand is indurated and 
much slickensided. It is impossible to determine the amount of the throw 
from the exposures. 
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On the western side of this gully three basic dykes occur. The most 
easterly of these is exposed in a face consisting of hard and soft sandstones. 
It is about 5 ft. wide, and strikes N. 5^ E. A narrow band of altered 
material lies alongside the dyke. This appears to be the one referred to 
by Haast {loo, ciL, p. 45). Two other dykes also occur on the crest of the 
ridge dividing the basin of this creek from the next one lying to the west. 
These dykes may be part of one main intrusion, but as they appear on 
the surface they are quite distinct, and sands are exposed on the ground 
between them. One forms a small wall for a short distance, which runs 
N. 15° E., but the other is not defined whore exposed, although the slopes 
to the westward are covered with detached blocks over a considerable area. 
They have both been intruded into sands. 

The rock of which these dykes are formed is a very basic basalt. In 
a groundmass composed of feldspar laths, augite granules, and rather long 
individuals of magnetite with the skeletal outline ot ilmenite, there are 
many phcnocrysts of olivine and augite, the former predominating in number. 
Some of these show signs of serpen tinization. but they are usually fresh 
and colourless, or with cracks stained with oxide of iron. They, as well 
as the augite, frequently form aggregations. The rock does not show any 
close relation to the teschonitic varieties which occur at High Peak and 
at Rakaia Gkrge, but is more closely connected with the basic rocks of the 
other areas of the Malvern Hills. 

The next creek to the west is the main source of Macfarlane Stream 
(see Section 2). On the north-west boundary of the outlier clays and 
shales with coal lie on the greywacke, but the country is much slipped. 
These beds are succeeded by sands and greensands, well exposed in a gully 
coming in from the north, and also in a tributary coming in from Benmore 
on the south. The line of the former has been det/ermined by a basaltic 
intrusion. On its south-east side shales at times carbonaceous, sandy 
shales with gypsum crystals and greensands, and sands with concretionary 
bands are exposed, striking north-east and dipping south-east at angles 
of from 36° to 40®. In the tributary from Benmore there are sands of 
varying colour— grey, brown with oxdized iron, green with glauconite, 
and yellowish-white passing into white— all dipping south-east at an angle 
of 30°, the whole thickness of the coal-measures in this part of the area 
being approximately 1,500 ft. These sedimentaries are intruded by a massive 
basalt sill. Where exposed in Macfarlane Stream it is 50 ft. thick, but it 
thins out when traced along the gully to the north, and does not apjiear 
on the surface on the north-west boundary of the area. It can be traced 
across country to the west of the main creek, and appears in a creek coming 
from a saddle in the extreme south-west comer of the basin. Although 
Haast looked on this occurrence of igneous rock as a surface flow, there is 
little doubt that it is an intrusion in the form of a sill. The following 
points are of importance in this connection : (1.) The contacts of both the 
upper and lower surfaces are intnisive contacts, the beds both above and 
below the mass being affected by ita heat. (2.) It is not parallel to the 
stratification, but crosses it at a small angle. 

Haast evidently thought that all these igneous occurrences belon^d 
to one great sheet, but the evidence clearly points to their discontinuity 
on the surface. 

Where the tributary creek from Benmore crosses the boundaiy of the 
coal-measures there is decided evidence of faulting on a large scale. 
No actual contacts can be seen, owing to debris slopes coming from the 
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gxeywacke, but on the lino of the fault the gre}rwacko is exposed some 
260 ft. to 300 ft. vertically above the line to which the coal-measures 
reach in the bed of the creek, and the fault-plane is in consequence almost 
vertical, if not actually in a reversed position. 

The chief tributary of Macfarlane Stream farther west follows the strike 
approximately, but in the gullies coming in from the flanks of Benmore 
the upper sand and greensand beds are exposed in plac^es, and the position 
of the south-east boundary suggests the continuance of the fault-line to 
the south-west. The width of the coal-measures narrows gradually on 
trading them south-west, but they extend almost to the crest of the saddle 
at the head of the creek. In this creek the sill mentioned previously occurs 
about 250 yards above the junction, strikes nearly due east, and dips south 
at an angle of 40^. It underlies light-green sands. Immediately up-stream 
from it a gully comes in from the south, in which are exposed greensands 
with rusty-brown stain, grey sands, sandy shales, passing up into greenish 
and greyish sands, which arc* brownish and yellowish near the fault-line. 
These beds dip south-east 50®. 

No decided conclusion can be come to as to whether the area was 
glaciated or not. There is no reason why ice should not have invaded the 
head of the basin of Macfarlane Stream over the saddle which leads to the 
Rakaia Valley, especially as there is undoubted proof of the presence of 
glacier-ice lower down the llakaia Valley having crossed ndges at a higher 
elevation than this saddle, and some of the features in the upper part of 
the basin can be attributed to ice-action. In the middle of the basin 
there are numerous large blocks of gre}nvacke scattered over the surface, 
which suggest from their size and position that they have been carried by 
ice ; but there is a possibility — perhaps a remote one — that they have been 
shed from the slopes of Benmore at a time antecedent to the dissection 
of the weak Cretaceous beds on which they now lie, and it is just possible, 
though not probable, that they have been transported by agencies other 
than ice. 

The two special features of the area which have an interest not limited 
to the area itself are the occurrence of rhyolite conglomerate and also the 
positive evidence of faulting. With regard to the former, Hutton noted a 
^fficulty, especially in the occurrence of the rhyolite pebbles at Craigiebum, 
and attributed its wide distribution to the action of a hy}x>thetical river 
running from the Malvern Hills, past Benmore, through the Broken River 
basin, but he considered the form of the land-surface to be substantially 
the same as that at present existing. If, however, we take a more modem 
interpretation of the origin of the alpine region of Canterbury, with a stage 
during the middle Cretaceous after Jurassic folding, when it was reduced 
to a peneplain, then the features present no difficulty. The rhyolite pebbles 
have in that case travelled up a shore-line from their place of origin in the 
neighbourhood of the Misery-Rockwood ridge, or perhaps from farther out 
in the plains from an area of rhyolite now buried under Tertiary and 
Quaternary deposits. 

When this peneplain, with its cover of sediments, was raised at the* 
close of the Tertiary era the elevation was attended with faulting, and 
it is probable that this faulting continued down to a comparatively 
late recent date. In any case, this faulting is responsible for the major 
surface features of the Malvern Hills as they stand at present. From a 
study of the lie of the remnants of the Cretaceous coal-bea^g beds 
which are preserved in the valleys in the heart of the M^lvcm Hills a 
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well-defined serieH of Hubparallel faulta may be inferred. These are as 
follow (see maps) : — 

(1.) The faulted area where occurs the Cordy Flat Coalfield^ now being 
worked at Steventon. The fault-line runs along the northern flank of the 
('aim Range, and continues in a south-west direction along the northern 
side of Mount Misery. 

(2.) The area ab^t Rockwood Station, whose position is determined by a 
fault which follows up the eastern side of the eastern branch of the Hororata 
River towards Phillips Saddle, and may be continued through it, since 
small patches of coal-measures occur on the north-eastern flank of Rocky 
Peak, and the form of the saddle suggests a structural origin. 

(3.) The Upper Selwyn basin, which is faulted down along the north 
side of the Flagpole Range on a line running past High Peak. A splinter 
of this fault probably occurs a little to the north-west, and this continues 
to the north-east into the basin of the Hawkins River behind Dalethorpe, 
where the well-marked stripped surface indicates a former extension of the 
coal-measures into the upper basin of that stream, the only visible sur- 
viving remnant being a small patch on a tributary coming in from the north 
just west of the trig, marked 2725. The stripped surface of the Hawkins 
area is a continuation of that of the Upper ^Iwyn area, since there is no 
break between the basins of the two streams, and the upper Selwyn River 
may at one time have flowed into the Hawkins. 

(4.) The basin of the Kowai west of Springfield, where the fault-line runs 
along the base of the Russell Range, the fault-line or fault-bne scarp being 
strongly indicated by the series of faceted spurs fronting the Kowai River. 
The line of fault runs in close to the small patch of exposed coal-measures 
near the Kowai Bridge, which are crushed and much disturbed stratigraphic- 
ally, while the hill slopes opposite on the lower spurs of Mount Torlesse 
are a stripped surface, which continues across the Waimakariri on to the 
downs behind the Woodstock Station, the greensands and undeilying beds 
containing Conchothyra and Trigonia, and other shells exposed in the bed 
of the river near Otarama being a part of the beds which have been faulted 
down. 

These problematical coal-measures have been covered up by the aggrad- 
ing gravels brought down by the Kowai and its tributaries. An extension 
of tks fault-line probably follows after a slight turn along the south-eastern 
flank of the Benmore Range. The marked break in the topography all 
along the range, and the similarity in the form of successive ridges as they 
abut against the sides of Benmore, arc to be explained in this way, 
althou^ there hardly appears to be sufficient evidence on which to base a 
positive statement of the existence of a fault. Its direction is nearly 
parallel with what may be regarded as definite fault-lines occurring in other 
parts of the area. 

This suggested fault would necessitate a change of throw from the 
north-west to the south-east side of the fault, a reversal of. displacement 
amounting to hundreds, if not to thousands, of feet. Such a change would 
be remarkable in a short distance. For these reasons the continuance of 
the Kowai fault along the south-eastern flank of the Benmore Range is 
somewhat doubtful. 

(5.) The Benmore area, described previously. If the suggested explana- 
tion of the origin of this area be correct, it is probable that the gap between 
the Big l^n Range and Mount Torlesse, through which passes the West 
CoBAt Road over Porter Pass, has been determined by faulting, and also 
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that this fault-line, cr a closely related one, may cross the Bakaia River 
above the junction of the Acheron, and account for the position of the 
Redclil! limestone-beds, with their underlying sands, these rmestone-beds 
representing a deeper-water deposit as the sea transgressed over the area 
during mid-Tertiary times after the coal-measures had bjen laid down. 
In my paper on Redcliff Gully {Tram, N,Z, Inst,, vol. 46, pp. 340-41, 1913) 
I had considered the possibility of the beds occurring there being con- 
nected with the limestones in the Broken River basin, and liad decided 
against it. I do think, however, that they may be connected with the 
coal-measures of the Bern more area, and both may, be renmants of a more 
widely distributed covering-sheet of Tertiary sediments. 

The lines of fault indicated above are, with the exception of No. 2, 
thoroughly well authenticated, and No. 2 is probably correct. Their 
downthrow side lies to the north-west, but there is not sufficient evidence 
to show whether the faults are normal or reversed. The Benmore fault 
is certainly overthrust to the north-west, but faulting occurs at Rakaia 
Gorge where the overthrusting is to the south-east. Judging from the 
inclination of the beds and the separation of the outcrops of similar beds, 
the throw in certain cases amounts to thousands of feet, but with wide 
stretches, where no remnants of the covering beds occur, it is unsafe to 
detennine throws from observations of dip and distance merely. Possible 
folding or change in the inclination of the strata forming the cover, even 
on a gentle scale, would render such calculations absolutely unreliable. 
A variation in the amount of vertical displacement along the line must also 
be expected. 

TWs system of faulting on subparallel lines results in the Malvern Hills 
and the country behind them having a surface characterized by sub- 
parallel ridges, which have a general N.E.-S.W. trend, parallel to the 
main lines of fault. Some faults, such as No. 4, depart somewhat from 
this direction, and have an orientation more to the E.N.B.-W.S.W., and 
there is a correspondingly change in the line of the ridge associated with it. 

On the north-west side of these ridges the slopes are generally steep and 
scarp-like, but on the south-east they are more gentle even where the 
covering beds have been stripped away. The maturity of the sculpture 
on these slopes varies considerably; in some cases the dissection of the 
surfaces has proceeded beyond the infancy stage, suggesting that either the 
original surface- i.e., the Cretaceous peneplain — was quite uneven when 
the covering beds were laid down, or that after having been stripped 
they have been exposed to erosion for a considerable period. In other 
cases the stripped surfaces are almost as flat as the sides of a well-pitched 
tent, and suggest a recent uncovering. It should be mentioned also that 
the stream-directions are in many cases determined primarily by the fault- 
lines, for their dominant trend is between north-east and east-north-east 
— ^that is, parallel to the faults, and also at the same time parallel to the 
strike of the weaker Cretaceous sedinientaries which have occupied the 
angle formed by the successive down-dropping of parallel blocks. 
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The Ho-called Railroad '' at Rakaia Gorge. 

By A. Dudley Dobson, M.N.Z.Soc.(\E., and R. Speight, M.A., M.Sc., 

F.G.S., F.N.Z.ln8t. 

[Head htjott the Philosophieal InMiUiU of Canterbvry, 4th April, 1923: received by 
Editor, 14th April, 1923 : Ueued separately, 28lh August, 1924J\ 

Plates m, 6H. 

On pages 3SH<-9() of Haast’s Geology of CatUerbury and Westland (with plate), 
(Ohristohurch, 1879), there is a description of a peculiar landscape feature 
near Rakaia Gorge, locally known as the Railroad.” Haast describes 
this in some detail, and ascribes its formation to glacier-action, an explana- 
tion which presents serious difficulties some of which Haast, no doubt, 
clearly recognized — so that the joint authors of this paper have thought 
that the problem might very well be restated. The conclusions they have 
arrived at are the result of observations made separately on various 
occasions, and jointly during three recent visits to the locality. 

The feature referred to may be briefly described as resembling a broad 
railway-cutting, hence its name (see Plates 65 and 66). It is three miles 
long, about five chains wide at its upper end, six chains in its middle portion, 
and between six and seven — perhaps more — ^at its termination. It runs in 
a south-easterly direction from the top of the high bank of the Rakaia near 
the Bayfield Homestead, where the river has excavated its bed to a depth 
of some 600 ft. in gravels and old lake-silts, to the northern slopes of 
Bryant’s Hill, a rhyolite roche inoulonnee near the lower end of the gorge. 
In this distance it climbs four old river-terraces, but ends at a slightly lower 
level as compared with that at which it starts. The first terrace is only 
about eight chains wide, but the features of the ” Railroad ” are not marked 
at this point. They begin to be distinct on the top of the next terrace, 
where the depression may really be said to commence (see Plate 66), and 
from this to the end the ground falls about 40 ft. according to aneroid 
readings; but it must be remembered that as each successive terrace is 
encountered there is a marked rise in the bed (Plate 65, fig. 2), and this is 
also the case near the end as Bryant’s Hill is approached, in the vicinity 
of which the terraces disappear. 

The depth of the depression below the level of the adjoining land- 
surface varies from about 20 ft. at a maximum on the top of the third terrace 
— it is 15 ft. on the top of the second terrace — to nothing on Bryant’s Hill ; 
but it must not be assumed that the decrease is regular, since in one section 
the difference in level may be pronounced, while in any adjacent section it 
may be slight or absent. In general, the greatest deplii appears to be just 
on the edge of a terrace, wiA a progressive diminution in depth as the 
depression is followed to the bottom of the next terrace, where its bound- 
aries may become quite indistinct. This peculiarity should be noted in 
connection with the features attributable to wind-action. Also, the* depth 
on opposite sides of the same section is not uniform. In general, it is 
greater on the side where the neighbouring land is at a slighter higher 
level than it is on the other side of the ” Railroad.” Thus there is no marked 
difference on the top of the second terrace, which is somewhat flat, and which 
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iti mot by the line of the depression nearly at right angles ; but in the case 
of the next terrace the circumstances are entirely different (see Plate 65, 
fig. 2). Here the angle between the line of the depression and that of 
the edge of the terrace is considerably less than a right angle, and on the 
north-eastern side the bank is much higher than on the south-western side ; 
whereas on the ridge leading up to Bryant’s Hill, where the slope of the 
ground is to the north-east, the bank is decidely higher on the south- 
western aide. A distinctive feature is the presence of a raised bank on 
either side, somewhat like a natural or artifical river levee, with a height 
above the level of neighbouring land-surface ranging usually from 0 to 4 ft., 
but occasionally as much as 6 ft. Where it could be examined it proved 
to be formed of wind-blown material similar to the soil covering large areas 
of the Canterbury Plains. The accumulation of loose material is most 
marked at the upper (*nd nearest the river, whence plentiful supplies are 
derived, partly from the present river-bed, and partly from the glacial 
silts of the old Rakaia lake, which occupied a depression behind the rock 
bar near the gorge immediately after the retreat of the ice. The fine 
material is swept from this area by the powerful north-west winds which 
are a notable meteorological feature of the district (note such names as 
“ Windwhistlc Point ” and '' Windwhistle House ”). In none of the loose 
material did we see any angular blocks, although Haast says that they 
do occur sparingly. There is no doubt whatsoever that the formation of 
the levee must Ik* credited almost wholly to wind-action. 

The floor of the depression is covered with rounded and subangular 
blocks with an admixture of soil similar to that composing the bank. 
The soil is in places somewhat scanty, but occasionally it forms rough 
irregular mounds. These were considered by Haast to be morainic heaps, 
but those examined by us were rather ot the nature of dunes, such as occur 
now in places near the edge of the high terraces. There are similar banks 
of wind-blown material off the line of the “ Railroad *' to the west, where 
there is a considerable area of land from which the soil has been swept 
and deposited in irregular h<*apR at the bottom of an adjacent terrace. At 
this si>ot, too, as well as near the tops of gullies reaching up from the 
river-bed, there are long trailing mounds of loose material formed parallel 
to the direction of the wind, as well as irregular mounds l 3 ring across its 
path. The irregular ridges lying on the first terrace practically opposite 
the end of the depression may quite well be attributed to this cause, their 
alignment with the edges of the depression being perhaps a coincidence. 

However, in view of the widespread occurrence of morainic blocks in 
the neighbourhood, it is quite possible that some of the heaps in the floor 
of the depression may be morainic or may have a core of morainic material. 
In places, usually along the base of a terrace, the floor of the depression is 
swampy, the water which accumulates being due either to the formation of 
pond-like hollows in the dune-complex, or to the presence of a small stream 
which has followed along the bottom of an old river-terrace, where the 
ground is. as a rule, somewhat lower. 

Perhaps the most remarkable feature of the “ Railroad ” is the way it 
climbs the old river-terraces, and specially the third terrace, about three- 
quarters of a mile below the Bayfield Homestead. The terrace is here 
about 20 ft. in height, and the line of the Railroad ” turns off at an anj^e 
of 15®, ascends the rise obliquely, and then reverts to its former direction 
(see Plate 65, fig. 2). Whatever the cause of this landscape feature, it is 
certainly of a date posterior to the formation of this terrace and the others 
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which it crosses. The rise from the river over the first terrace noted by 
Haast is, in our opinion, somewhat delusive, and is due to the accidental 
formation of dunes in an approximate line with the edges of the depression. 
Finally, there is a point which must be noted as to variations in width-- 
viz., the presence of a number of contractions due to reductions arranged 
in rectangular steps. These are excellently shown where the line of the 
depression edges away on climbing the terrace just referred to. 

The possible explanations of the ongin of this landscape feature which 
should be considered are as follows 

1. It is an old stream-bed. This is ruled out of consideration on account 
of the rising grade on meeting old river-terraces (see Plate 66, fig. 2), and 
also on reaching the slopes of Bryant’s Hill. 

2. It is the bed of a glacier. If this is so the phenomenon is unique ; but 
there are insuperable objections against this explanation. The side levees 
are, according to Haast, old lateral moraines, but they are composed almost 
entirely, even according to his own showing, of fine material, and are not 
formed of the angular blocks usuaUy constituting moraine. Then, again, 
it is difficult to imagine the precise method by which a glacier eroded such 
a hollow, climbed terraces without appreciably disturbing the material of 
which they are formed, and finally occupied the crest of a ridge leading 
up to Bryant’s Hill. The most decided piece of evidence against a glacier 
origin is based on the fact that the phenomenon dates from a time posterior 
to the formation of the whole terrace-system of the locality. These terraces 
are formed by stream-action in an area from which the ice had disapjieared ; 
and they are to be attributed entirely to the work of streams issuing from 
the ice-front as it retreated up the valley. Had they been pre-glacial they 
could not have survived in their entirety the erosive action of the great 
glacier which passed over the ground between Mount Hutt and the Rock- 
wood Range, where the ice must have been from 1,000 ft. to 1,500 ft. deep 
(note the height of the faceted slopes of Mount Hutt in Plate 66, fig. 1). 
It is certain however, that there were at least two, probably several, periods 
of glacier advance and retreat, but these have not yet been definitely 
determined, and, in any case, the objections made to the glacier explanation 
will bold good even if the advance was of minor importance. If, then, the 
terraces are post-glacial, the phenomena must be post-glacial and cannot 
be credited to ice-action. 

3. It is due to wind-action. While admitting that wind is responsible 
for certain features, one cannot credit wind with forming an excavation 
with Bubparallel sides, three miles in length, and cut out of terrace-gravels, 
and perhaps out of underlying rhyolite. Although this rook is not visible 
in the floor, yet it certainly lies at a shallow depth, judging from the 
neighbouring exposures, and it may be covered by a thin veneer of loose 
matenal in the track of the excavation. 

4. It is due to faulting. According to this explanation it may represent 
an earthquake-rent, such as can be seen near Glen Wye, on the upper Waiau 
River (see McKay, Report of Geological Explorations for 1890-^1, p. 16). 
If this explanation is correct, the depression can l>e^ attributed to trough- 
faulting. This will explain the long subparallel margins, and the rectangular 
modifications of width can be regarded as due to fault splinters of tlie main 
fault-line. Although we think this explanation the most satisfactory, we 
have arrived at it largely by the method of exclusion, and not because there 
is positive evidence of faulting along the line. Evidence of dislocation was 
looked ^r where the upper end terminates on a hi|gh cliil-like bank facing 
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the river, but the absence of any distinct bod which could bo used as a 
reference level made investigation unsatisfactory. The only bed which 
promised anything of value was a layer of large subangular boulders near 
the top of the bank, which no doubt formed the floor of an older river- 
channri now buried up by fine wind-blown material. There was, however, 
no sign of any dislocation in this layer, nor in the bands of finer material 
interstratified in the coarser gravels; but the conditions attending the 
deposit of gravel and silt in such positions render them extremely unre- 
liable in* matters of this kind, and especially so where the exposures are 
not clear and where the slumping of incoherent beds from a high river- 
terrace is reasonably certain to have occurred. A local difference in level 
of the bed of large boulders just referred to may be attributed to river- 
scour when the bed was being laid down ; it is also slightly off the line of 
the depression, which makes a turn of about 10"^ at its upper end, and as a 
result no clear exposure on its line occurs. The possibility of any supposed 
dislocation petering out must also be considered. The raised banks nearly 
on a line with the depression ate perhaps due to trails of wind-blown 
material which has come up a gully leading from the river-bed, and their 
alignment as they reach the level of the next terrace has been determined 
by the position of the margins of the do})rea8ion, an agreement in line or 
arrangement which is well shown on the wind-scoured terrace to the west- 
ward, and which is connected in some way with the wind-eddies there formed. 

There is some faulting in the vicinity, for the rhyolite rocks in the 
gorge are extensively slickcnsided (in one place they have been pushed 
over undoubted glacial deposits); but this implies a movement with a 
N,E.-S.W. orientation. There is strong evidence that the Rakaia Valley 
is primarily of tectonic origin (see £. Dobson in his report for the year 
1865 on ** The Possibility of constructing a Road through the Otira Gorge ” ; 
and Speight on “ The Orientation of the River-valleys of Canterbury,” 
Trans, N.Z. InsL, vol. 48, pp. 142-43, 1915). If this is so, then the axis 
of the deformation is orient^Kl in a N.W.-S.E. direction, parallel to the 
general direction of the “ Railroad.” 

It is thus possible that the movements may have continued down to 
a very late geological time. There are definite occurrences of recent dis- 
location on this line— c.^., that recorded from the Waipara Valley by 
Speight and Wild (Trans, N,Z, Inst, vol. 60, pp. 76-77, 1918), as well as 
of dislocations on other lines- so it is not improbable that the phenomena 
may indicate such a movement. 

it is possible that the levees may have been formed as a result of lateral 
squeezing, but judging from the loose nature of the material of which they 
are composed they must be almost entirely attributed to wind-action. The 
line of the depression lies right in the direction of povrerful winds which 
would sweep through it with considerable violence, bearing the fine material 
from the up-stream river-bed, and depositing a projportion of it on the 
margins where the force of the wind was less and friction greater ; and the 
vigorous tussocks growing in the loamy soil would aid materially, when once 
they were established, in building up the levees by intercepting an increased 
amount of the wind-blown matenal swept through them. The greater 
height of the levees on the edge of a terrace, and it tailing away somewhat 
down-stream, so to speak, would easily be accounted for, as the action would 
be more pronounced just on the edge of the terrace, where local eddies 
would cause a dropping of the material more readily. 
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Some New Zealand Amphipoda: No. 5* 

By Cha8. Chilton, M.A., D.Sc., LL.D., &o., Professor of Biology, Canter- 
bury College, New Zealand. 

[Read before the Philoeophiral Institute of Canterbury. 5th Df^'erntter. ; received by 
Editor. 2Ath December. 1925: ieeued separately, 28th Auguet,, 1924,] 

Tetradeion crassum (Chilton). (Figs. 1 to 20.) 

Cypfoidia? crassa Chilton, 1883, Trans, N.Z, Inst,^ vol. 15, p. 80, 
pi, 3, fig. 1. Tetradeion sp. typ, Stobbing, 1899, Ann. Mag. 
Nat, Hist,, ser. 7, vol. 4, p. 207. Tetradeion crassum Stebbing, 
1906, “ Das Tierreieh Amphipoda. p. 157. 

The original description of this species, drawn up in 1883, was based 
on two specimens only, the smaller of which, probably immature, was 
dissected. Since then numerous other a]>eGimens have been obtained 
from Lyttelton and other localities, and a fuller description is desirable, 
since the original account, though accurate enough aa far as it goes, was 
defective in that it contained no reference to the mouth-t)arts and an 
important character — viz., the reduced condition of the fifth peraeoiKxl — 
was overlooked. 

The species was provisionally plact^d under the genus Cyproidia 
Haswell, though it was pointed out at the time that it differ^ very 
considerably in the character of the side-plates. In this respect the 
species approaches closely to Stegocephalus and allied genera, but descrip- 
tions and fibres of these were not available in New Zealand at the time. 
In 1890 Stebbing established the genus Tetradeion tor the S()ecie8, and gave 
the following diagnosis based on the original description : — 

Body short and stout, pleon shorter than peraeoti. Head small, 
rostrum obsolete. Side-plates 1 to 4 together forming a continuous shield, 
the confronted margins of the contiguous side-pIates neatly fitting, fourth 
much broader than first to third combined, fifth much broader than deep, 
fitting hind emargination of fourth, si.xth and seventh concealed. Eyes 
well developed. Aiitennae 1 and 2 small. Antenna 1 the stouter, without 
accessory flagellum. Antenna 2, penidtimat<‘ joint of j)eduncle shorter 
than antej^nultimate. Mouth -parts unknown. Gnatho])ods 1 and 2 
equal, similar, imperfectly subchelate, fourth and fifth joints slightly 
produced. Poraeopods 1-5 slender, character of second joint unknown, 
but expansion rendered needless by the great extent of shle-plate 4. 
Uropod 1, rami shorter than peduncle, subequal. Uropod 2 reaching as 
far back as uropod 1, rami a little unequal. Uropod 3 not reaching so far 
back as the other pairs, stouter, rami decidedly unequal. Telson entire, 
oval, short.'’ 

To this must be added a note on the mouth-parts, which prove to be 
very amilar to those of PAippsia gibbosa (Sara), and to the fact that the 


* Previous numbers of this series have appeared in Trans. N,Z. Inst, as follows * 
No. 1, vol. 52, p. 1 : No. 2. vol. 53. p. 220; No. 3, vol. 54, p. 240; No. 4, vol. 55, p. 269. 
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fifth peracopod is small, entirely concealed by the greatly expanded side- 
plate of the fourth segment and consists of a small oval plate representing 
the basis followed by a minute joint which is all that remains of the rest 
of the hmb. 

The following amended diagnosis of the genus may therefore be given : — 
Tetradeion Stebbing, 1899. 

Body short and stout, smooth, head small. Side-plates 1 4: togothei 
forming a continuous shield, the contiguous margins neatly fitting, fourth 
larger than first to third combined, fUth small, fitting into emargmation 
of the fourth, sixth and seventh obsolete. Antennae 1 and 2 small. Mouth- 
parts similar to those of Phtppsta, Gnathopoda 1 and 2 similar, not sub- 
chelate, merus and carpus slightly produced, pro pod amall. Peraeopoda 1 
to 4 slender, basal joints not expanded, 5 greatly reduced, consisting of 
a small plate representing the basal joint Uro|)oda sliort. Telson oval, 
short, entire. 



The typical species, and at present the only one known, is Tetradewn 
croBswn (Chilton) (see references above), the diagnosis of which is included 
in that of the genus. 

Colour dark slate, sometimes with lighter patches on some parts of 
the body. 

Length of body, in coiled position, about 3 mm. ; greatest breadth, 
2 mm. ; depth, 1*5 mm. 

Localities : Lyttelton Harbour, Oamaru, and Hawke’s Bay. 

Remarks , — From the detailed description given below it will be seen 
that this species presents many similarities in the general shape of the 
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body, the mouth-parts, and other appendages to Phipjma gibbosa^ but 
in that species the fourth and fifth peraeopoda are not covered by the 
fourth side-plate, and the fifth peraeopod, though stnaller than the fourth, 
has all the joints perfect. 

It is evident that the genus Tetradeion must be placed in the family 
Stegocephalidae, coming close to Phippsia Stebbing Aspidopleurwt Sam). 
It represents a further development along the same line, but has the fourth 
side-plat(‘ still more largely developed and concealing the sixth and seventh, 
and in conscience peraepod 5 is very greatly reduced. 

Veiled Ueaoription, — Body smooth, broad, and greatly swollen, side- 
plates of the first four segments much deeper than their respective 
segments and strongly convex, so that the appendages of the he^ and 
peraeon and the whole of the pleon can be (concealed from view when 
the animal is coiled up the outline of the whole body then being ellipsoid. 

(Kg. 1.) 



Tetradeion cra^sum (Jhilton. 

Flo. 2. — First antenna. Fi(}. 5. - Lower lip, with extremity 

Fio. 3. - Second antenna. more y magnified. 

Fio. L— Mandible. 


First side-plate subtriangular in outline, its posterior margin very 
, convex ; second strongly curved, narrow, only about one-fifth as wide 
as deep ; third similar but less curved ; fourth enormously expanded, 
forming a large convex shield with anterior margin nearly straight and 
the rounded posterior margin extending as far as the hinder end of third 
pleon segment ; fifth side-plate small, forming a small plate fitting into 
an emargination on upper margin of fourth ; sixth and seventh not 
developed, the whole of the corresponding appendages being covered by 
fourth side-plate. Head shorter than firat peraeon segment; segments 
of peraeon subequal in length ; first segment of pleon longer than 
second, third much shorter than second, lower margins of all three convex 
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and only slightly produced ; fourth, fifth, and sixth pleon segments very 
small. (Fig. 1.) 

Eyes of moderate size, rounded, black. 

First antenna short and rather broad ; first joint of peduncle not 
much longer than broad, second about three-fourths as long as first and 
about two-thirds as broad, produced at upper anterior angle into a subacute 
tooth or lobe, third joint small, about half as long as second ; flagellum 
about two-thirds the length of peduncle, about six-jointed, first joint 
nearly as long as the next three and probably formed by ooalescence of 
third or fourth joints ; all joints of flagellum bearing tufts of long hairs on 
posterior or inner margins. (Fig. 2.) 

Second antenna slender and longer than first, sharply bent backwards 
at end of first visible joint, which probably represents the third peduncular 
joint and is longer than the next two together, penultimate joint curved 
at base, about three-fourths as long as last joint of peduncle; flagellum 
six-jointed, about as long as last two joints of peduncle. (Fig. 3.) 



Telradeion crastmm Chilton. 

Fid. 0,-. First maxilla ; outer lobe I Fio. 7. •--•Second maxilla, 

seen in profile. I Fig. 8 .— Maxilliped. 


The mouth-parts prove to be very similar to those of Phippsia gibboia 
and in both genera have probably been modified in correlation with the 
enormous development of the side-plates and the habits of the animal 
arising in connection therewith. 

Mandible slender, elong^ited, nearly straight, cutting-edge formed of 
about six or seven short teeth; inner cutting-edge, spine row, molar 
tubercle, and palp entirely absent unless a long seta on the outer surface 
represents the palp. (Fig. 4.) 
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Lower lip fllender, without inner lobes, outer lobes covered with 
numerous fine hairs, narrowing towards the extremity, which is produced 
on inner side into three or four teeth, the end one of w'hich is much longer 
than the others. (Fig. 5.) 

In the first maxilla the palp consists of two subequal oblong joints, 
the terminal one bearing a tuft of six or seven setules ; outer lobe not 
well seen and represent^ in aide view in fig. 6, but apimrently ending 
as usual in several stout setules and bearing fine hairs along margins ; 
inner lobe very large, inner margin convex and fringed w'ith a row of 
about fifteen to twenty setules writh fine hairs between them. (Fig. 6.) 

The second maxilla with inner lobe broad, obliquely truncate at ex- 
tremity, which bears about twenty long setules and a tuft of fine hairs on 
outer margin near distal end ; outer lobe very slender and apparently jointed 
to a process extending outwards from base of inner lobe ; it is fn'c from 
setae except at the extremity, which lK‘ar8 six very long setules, the ends of 
which appear to be hooked or barbed. This outer lobe probably forms a 
brush for sweeping food-particles from the maxilliiieds and other mouth- 
parts towards the mandibles. (Fig. 7.) 



Maxillipeds with palp small and lobes very laige ; inner lobe narrow 
oblong, end truncate and bearing several stout setules and hooks, distal 
half of outer margin with thick finnge of long fine hairs ; outer lobe very 
broad, nearly semicircular in shape, its outer margin very convex, apparently 
turned inwards and fringed with a row of fine hairs, inner margin straight, 
surface near inner distal angle bearing several stout curved setules ; palp 
formed of three subequal joints, the second produced on inner side into an 
oval lobe fringed with long setules and bearing a tuft at outer distal angle, 
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Tetradeion craseum (liilton. 


Flo. 1 1. —First peraeoiKKl. 
Flo. 12.— Second peracopod. 
Flo. 13. — ^Third peraeopod. 
]B^. U.-- -Fourth peraeopod. 
Flo. 15.— Fifth peraeopod. 
Fro. 16.— First uropod. 


Flo. 17.- Second uropod. 

Fio. 18.— ^rhird uropod. 

Fro. 19.— Tolson and third uropod^ 
seen from the side. 

Fio. 20.— Telson detached from the 
body an<1 seen from below. 
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terminal joint narrow, curved, its extremity acute and probably repre 
senting the minute dactyl almost fused to the end of the propod. (Fig. 8.) 

First gnathopod with basal joint very long and narrow, much longer than 
rest of limb, its margins with a few short sctules and some long ones towards 
postero-distal angle, merus produced into a narrow lobi* fringed with setules, 
carpus about as long as merus and with a similar but broader lobe, terminal 
joint probably representing fused propod and dactyl, curved towards the 
acute apex, .inner margin with a row of setules, outer margin with three 
setules or small tufts. (Fig. 9.) 

Second gnathopod similar to first but with lobe of merus broader and 
dactyl distinct from propod. (Fig. 10.) 

First peraeopod normal, its basal joint much shorter than rest of limb ; 
merus longer than either carpus or'propod, its antero-distal angle produced 
into a small subacute lobe ; carpus and propod subequal, dactyl strong, 
curved, nearly half as long as propod ; setules on different joints few and 
short. (Fig. 11.) 

Second peraeopod similar to first. (Fig. 12.) 

Third peraeopod with basal joint elongated, narrow, its posterior margin 
bearing a row of long hairs towards distal end, remaining joints similar to 
those of preceding }>eraeopoda. (Fig. 13.) 

Fourth peraeopod similar to third but with basal joint shorter and 
broader and bearing a row of long hairs extending along nearly the whole 
of posterior margin. (Fig, 14.) 

Fifth peraeopod greatly reduced and forming a suboval plate which 
probably represents the basal joint ; posterior margin of this plate irregularly 
scTrate towards distal end, surface bearing a row of short sctules running 
longitudinally down middle of joint ; at end of the plate is a short oblong 
joint with two or three sctules at apex. (Fig. 15.) 

First uropod has basal joint greatly elongated, about twice as long as 
rami, which are equal in length and lanceolate in shape ; a row of short 
setules on upper margin of basal joint and on outer ramus. (Fig. 16.) 

Second uropod similar but shorter, basal joint being one and a half times 
as long as outer ramus which is a little longer than inner. (Fig. 17.) 

Third uropod with basal joint stout and longer than outer ramus, inner 
ramus about two-thirds as long as outer, whole uropod almost or quite free 
from sctules. (Fig. 18.) 

The telson as seen in side view is triangular and projects dorsally ; when 
detached and viewed from below the area of attachment appears oval in 
outline, narrowing posteriorly, and the projecting portion as a plate narrow- 
ing somewhat to the broadly rounded extremity. (Pigs. 19 and 2().) 
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The Recorded CaUiphoridae of New Zealand (Diptera). 

By J. R. Mallooh, Washington, D.C. 

Communicated by Morris N. Watt, F.E.S. 

[Read before the Wanganui Philosophical Societpt 2Hth OcttAeir. 1921 ; received by Rdiiof, 
lOih October, 1923 ; issued separately, 2Sth August, 1924,] 

The following keys include all the genera and species of CaUiphoridae that 
are known to me to occur in New Zealand and adjacent islands. The 
purpose in publishing the papr is to make available to New Zealand 
students of Diptera a means by which they may be enabled to identify the 
species of this group, no keys being available for this purpose except those 
published many years ago by the late Captain Hutton, which are not u)) to 
date in the matter of generic characters. 

The family contains species which have a vertical series of strong bristles 
on middle of the hypopleura below the mesopleural spiracle, the arista 
plumose to or almost to apex or to middle. The body-colour is generaUy 
bluish or greenish, sometimes brassy or bronzy. 

The family Sarcophagidae are most nearly related to this group, but the 
colour of the New &aland species of the former is invariably greyish, the 
abdomen being checkered black and grey, and the thorax black vittate. 
The number of bristles on the area between the presutural dorsocentrals 
and humeral area in Sarcophagidae is either two or three, exclusive of the 
notopleural bristles, while in Calhphoridae there are generally five ; if less, 
the species is brilliantly blue -metallic-coloured. 

Key to Ueneka. 

1. Eyes distinctly hairy 
Eyes bare 

2. Lower calyptra bare on disc above ; a ehitinbsed plate 

extending forward from anterior lower angle of 
aoutellum between lower oalyptra and lower margin 
of vertical part of hind-margin of mesonotum, which 
is more or less densely haired ; eyes of male much 
more narrowly separated than those of female 
Lower calyptra Imre above ; no hairy ohitinixed plate 
as above; eyes of male much more narrowly 
separated than those of female . . 

Lower calyptra more or less distinctly haired at least 
at base above ; no hairy ohitinised plate extending 
from senteUum as described above 

3. Basal part of radial vein basad of humeral vein with 

short Ane hairs above and behind; thorax and 
abdomen brillant blue; lower oalyptra with hairs 
on entire surface above . 

Basal part of radial vein without such hairs . . 

4 . Byes m male as widely separated as those of female, 

frons about one-third of the head-width ; lower 
oalyptra haired on its entire surface above 
Eyes of male much more narrowly separated than those 
of female; lower calyptra long-haired above on 
basal half, bare on apical half 


CaUiphora Tinn4 ( part). 
2 

Lucilia IJnn^. 

PoUenia Rob.-Desv. 

3 

Chrysosnyia Koh.-T)esv. 
4 

Xenocalliphora n. gen. 
CaUiphora Linn^ (part). 
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• Lucilia Linne. 

Only one spcies, caesar linnet has been reported, so far as 1 know. 

Pollenia Robiiieau-Desvoidy. 

Sepinientum Hutton can not be held distinct from Pollenia, Structurally 
and in chaetotaxy the genotypes of the two, which I have carefully examined, 
cannot be separated except in such details as are only specific and not generic. 
1 would therefore sink Sepinhentum as a synonym of Pollenia, and after 
examining the type specimens of Hutton’s two species I have arrived at 
the decision that demissum must be considered as a synonym oi fumoMum. 
The species will thus stand as below : 

Pollenia fumosum (Hutton). 

Mepimentum futnoaum Hutton; SepiiMentuM Hutton. 

The species is evidently common in New Zealand, as I have seen many 
specimens from Messrs. Watt and Fenwick. 

Chrysomyia fiobineau-Desvoidy. 

1 have seen only one species from New Zealand, mfifacieit Macquart. 

The two species which occur in Australia, and which may yet occur in 
New Zealand, may be separated as below : — 

Antennae and face rufoua; calyptrae whitish, hind- 
margin of upper one and posterior half of lower 
dark brown or fuscous ; hairs and bristles of fourth 
abdominal tergite pale except at base of tergite dur Eschscholz. 

Third antennal segment fuscous, face yellowish-red 
in front below ; calyptrae entirely whitish ; all 
netulose hairs of fourth tergite black rufifaciei Macquart. 

Xenocallif^ora n. gen. 

Generic Characters. - Differs from Calliphora in having the 03^08 separated 
by fully one-third of the head-width in both sexes, each orbit with two 
strong forwardly-directed supra-orbital bristles, and the lower calyptra 
haired on its entire upper surfacx;. 

Genotype : CaUiphora ettdypit Hutton. 

There are two spc^cies known to me from islands off the coast of New 
Zealand, and one from New Zealand. They may be separated by means of 
the key given below : — 

1. Thorax with two strong intra-alar bristles on each 

side : fore tibia with one strong posterior median 

bristle ; legs black ; abdomen metallic blue- ' 

green, with very slight whitish pruincscence . . horinna Walker.* 

Thorax with but one intra-alar bristle on each side ; 
fore tibia with two rather closely placed posterior 
median bristles . . * 2 

2. Apices of femora and entire tibiae and tarsi rufous 

yellow ; abdomen black, with a violet tinge and 

slight greyish pruinesoenoe on dorsum . . eudypli Hutton. 

Lege entirely black, sometimes the extreme apices 
of femora and the tibiae more or less brownish ; 
abdomen metallic blue-green, with slight greyish 
pruinesoenoe on dorsum . . . . antipodsi Hutton. 

I have examined only the type series of the last two, but have seen 
many specimens of the other from New Zealand, sent me by 3Ir. M. N. Watt. 

* Major Patton has examined the types of Walker's two species icela and harkma 
and finds them to 1 m the same species. 
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Calliphora Linne. 

This genus has been subdivided by some authors, but the genera Neo- 
poUenia, ParacaUiphora, and Neocalliphora arc hardly entitled to subgeneric 
rank, certainly not to generic rank, if one applies the same criteria to the 
group as to others in the same family. The segregate with hairy eyes, Neo- 
calliphora Brauer and Bergenstamm, is the most distinct, but structurally it 
is very similar to Calliphora ; and I am not inclined to favour a subdivision 
on a character which is not even of specific value in some allied groups. 

There are two segregates in New Zealand which have apparently esca})ed 
separation, and which are probably quite likely to receive attention at 
some future date. 1 cannot see that the erection of a new genus to receive 
the hairy-eyed species would benefit science, nor do 1 believe that such a 
course is advisable or permissible, so leave the genus with four species from 
this region. 

Kev to iSpecies. 

1. Eyes hairy 
Eyes bare 

2. Palpi and a small raised spot on pleura in front of wing- 

base orange-yellow ; bind-tibia with a rather close 
fringe of short setulao and bristles on entire length 
of anterodorsal surface. . 

Palpi fuscous, no orange spot on pleura at base of wings ; 
hind-tibia with 4 or 5 short anterodorsal bristles . . 

3. Legs entirely black ; venter of thorax and abdomen 

without conspicuous golden-yellow hairs ; abdomen 
metallic blue, with greyirii or whitish pruinescence 
forming iridescent spots or oheokerlngs; lower 
calyptra fuscous, with white posterior border ; 
bristles black 

Legs fulvous, tarsi fuscous; pleura, venter of thorax 
and of abdomen with golden-yellow hairs; abdo* 
men olivaceous, with brassy pruinescence forming 
dheokerings ; both calyptrae fulvous . bristles of 
legs in part fulvous 

Calliphora quadrimaculatus Swederus. 

1 have to sink as a synonym of this species cockaynei Hutton. 1 have 
examined the type specimen of the latter and find that it is identical with 
specimens which are undoubtedly quadrimaculatus, and that Hutton was in 
error in describing the colour of the abdomen as different from that of the 
latter. 

Calliphora aureonotata Macquart. 

I have seen only one specimen of this species, from Wanganui (Watt). 

Calliphora erythrocephala Linn^. 

I have seen this common species, from Wanganui (Watt). 

Calliphora villosa Robineau-Desvoidy. 

This is the sjiecies recorded by Hutton as laemica White. It is the 
genotype of Neo^knia, but in my opinion is not separable from CaUiphora, 
Common in New Zealand. 

N.B. — Hutton’s CaUiphora aixienmlis does not belong to this family, 
but to the Anthomyiidae. 


2 

3 

qvadrimaruUUui Swederua. 
avreofiotata Macquart. 

frythrocephah Linn^ 

viiloaa Rob.-Desv. 
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Studies on the Crane-ilies of New Zealand: Part 1 — Order Diptera^ 
Superfamibj Tipuloidea. 

By Charles P. Alexander, Department of Entomology, Massachusetts 
Agricultural College, Amherst, Massachusetts, U.S.A. 

Communicated by J. W. C'ampbell. 

\Rtad before the Philoaophical Institute of Canterbury, 6th December^ 1926 ; rrceh^tl by 
Kditor, 16th December ^ 1926 : tsnued separately, 28th August, 1924.] 

Introduction. 

The crane-flies, or Tipuloidean flies, are well known to all entomological 
students and collectors in New Zealand, passing often under the vernacular 
name of “ daddies ” or “ daddy-long-legs.’’ The designation of the southern 
Maori for these insects would seem to be te-tatau-o-te-whare-o-Maut, 
or, translated, “ the door of the house of Maui,” a derivation which is 
not readily explainable (Beattie, Trans. N.Z. Inst., vol. 52, pp. 53-77, 
1920). The general appearance of many of the groups and species in the 
Dominion is very striking as, for example, the magnifleent orange-and- 
black species of Mctcromastix, the green spi^cies of the same genus, the 
abundant species of Gynoplistia, the large and showy Cerosodiae with 
flabcllate antennae in the male sex, and the relative abundance of species 
of Tanyderus, a very primitive genus which elsewhere has proven exces- 
sively ujicommon. Our knowledge of the Tipuloidea of New Zealand 
received its greatest impetus upon the publication in the last volume of 
these Transacthns of Edwards’s revision of the s|x»cies, in which all of the 
species and data available at the time of writing the paper (1921) are most 
capably presented. 

The great increase in our knowledge of these flies during the past few 
years has rendered it advisable to publish a series of papers upon this general 
subject in which the more involved genera can be revised and flgurod, the 
detailed lists of species for the various provinces and districts given, the crane- 
fly fauna of the two Islands critically compared, and similar data presented. 
In the present article the writer wishes to outline the stages in the historical 
development of our knowledge of the crane-flies of the Dominion, and to 
append a bibliography of the papers relating to these flies that have been 
published to date. Moreover, since a great number of the species that 
have been described have been based upon a single sex, or even upon a 
single specimen, it now seems desirable to diagnose the opposite sex of certain 
of these species and to designate an allotypic sx)ecimen. These allotypes 
are discussed in the concluding portion of this paper. 

Chronological Development of our Knowledge %)p the Crane-fly 
Fauna of New Zealand. 

Never has the knowledge of the crane-fly fauna of a country been developed 
more rapidly and efiiciently than has that of New Zealand during the past 
half-dozen years. This is due largely to disinterested collecting of virtually 
all of the entomological students of the country. At the end of 1918 the 
entire known Tipuloidean fauna of New Zealand consisted of but fifty-seven 
species ; the total number now known to the writer is more than 350, and 
addixions are constantly being made. 

21— Trans. 
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G. V. Hudson^ veteran student of the insects of the Dominion, and himself 
the authority for several species of New Zealand crane-flies (1892, 1895, 
1913c, 1920c),* supplied the greater part of the material for the first serious 
efforts to make this fauna known. A small part of this material, together 
with additional specimens collected by Helms and Hutton in the South 
Island, became the property of Osten - Sacken, but were, unfortunately, 
largely undescribed by this pioneer student of crane-flies, the only species 
that ho made known from this abundant material being Tanydems /(yretpeUtuf 
(1880), Cerozodia plumosa (1887), and Diacoboia dohmi and D. venuttta (1894). 
The next Hudson collection was turned over to Captain F. W. Hutton, 
and made the subject of the first comprehensive report on these flies (1900). 
The total number of species recognized by Hutton at this time was forty- 
four, of which twenty-five are described as new in this paper. Other 
crane-flies described from New Zealand before the beginning of the twentieth 
century are few in number. The entomological collections of the voyage 
of the Astrolabe ” included no Tipulidae and very few Diptera, most of 
which are wrongly determined in the report. A few scattered species were 
described by Walker (1848, 1856), based largely on the collections made 
by Dr. Andrew Sinclair near Auckland in 1845. Schiner (1868) capably 
discussed the collections made by the entomologists of the expedition of 
the Austrian frigate Novara.’* Nowicki (1875) described his Macromastix 
hohchlora^ collected by Edwards, and long sunk as a synonym of Jlf. viridia 
(Walker) but now known to be distinct. Hutler (1875) added the description 
of Dicranomyia fumipennis, based on a manuscript description by White. 
Hutton (1881) described Macromastix vulpim, while in the same year 
Westwood characterised Oynopiistia wakefieldi. In 1882 Mik published an 
excellent account of the Diptera collected in the Auckland Islands in 1879 
b^ Krone. Kirby (1884) described several additional species collected by 
Sinclair. 

In 1902 Hutton characterized four additional Tipuloidea, increasing his 
list to forty-eight. Lamb (1909) described the crane-flies from the sub- 
antarctic island collected by Hudson (1909). Alexander (1920) reported 
upon the Osten -Sacken collection of crane-flies kindly submitted by Dr. 
Walthor Horn and now in the Berlin-Dahlem Museum. At about this 
same time Hudson sent to the British Museum a large portion of the duplicates 
of his fine collection of these flics, which were reported upon by Edwards 
(1923a) in a paper that the present writer would characterize as being the 
most valuable review of this group of flies that has ever append. In tiiis 
paper Edwards recognizes a total of 159 species, of which ninety-two are 
described as new. ^ven additional species were supplied by Hudson and 
described by Edwards later the same year (1923b). 

Subsequent collecting in the Dominion has demonstrated that Hudson’s 
collections, as studied by Edwards, were exceptionally rich in large and 
medium-sized species, but that the small and obscure forms were not so 
well represented. Thus the ^nus Mohjd^Uus^ of which only five species 
were known to Edwards, now includes more than fifty imeoies, and bicu fair 
to .become one of the largest genera in the Idands. The great increase in 
our knowledge of these small and medium-sized forms came subsequent 
to 1920, when Mr. Thomas B. Harris, in the North Island, i^nd Mr. James W. 
Campbell, in the South Island, and others, became interested in collecting 
these flies. 


* Dates in parenthesei refer to the bibliography. 



Alexander.— on the Crane-flies of New Zealand, 643 

The many lesser subsequent collections have been described in the series 
of papers by the writer cited in the bibliography (Alexander, 1921-23). 
M. Andr4 Tonnoir’s collections (1921-23) have not yet been recorded in 
print. 

Description of Allotvpio Speciicsns of New Zealand Crane-flies. 

A considerable number of the crane-flies described by Hudson, Hutton, 
Edwards, Alexander, and others were represented by one sex only, some- 
times by a single specimen. It is very desirable that the opposite sex 
be made known, especially in the numerous cases where the descriptions 
were based upon the female. In the present paper the writer describes 
the unknown sex of certain of these species, many of which have now 
been found to be widely distributed in the Dominion. For the typo of 
this opposite sex the writer uses Huttkowski’s term “ allotype ’* (Bull, 
Pvib. M%us, Milwaukee^ vol. 1, p. 10, 1910). Certain Americam entomolo- 
gists, especially those connected with the National Museum, have recently 
maintained that a specimen to be an alloty|X) must be selected from the 
original series of specimens, either co-types or paratypes. Muttkowski’s 
original description states, '' If the protolog describes only a holotype male, 
the first female subsequently described is to be called the allotype.” The 
following year Muttkowski (Ann, Eni, Soc. Atner,, vol. 4, p. 207, 1911) restated 
his opinion of an allotype, and made it clear that this type may be based 
upon material collected at any subsequent date to that of the type. Since 
this definition exactly fits the conditions met in the present paper, the 
writer can see no need for the term ** neallot 3 rpe,” propo^ as a substitute 
term by the above-mentioned entomologists. 

In the following descriptions the Tillyard modification (Proc. Ltnn, 
Soc. N.S.W., vol, 44, pp. 5^718, 1919) of the Comstock-Needham system 
of wing-venation is us^. The terminology of the parts of the male hypo- 
pygium is that of Crampton (Tram. Ent. Soc. Amer.^ vol. 48, pp. 207-25, 
1923). The figures of hypopygia are made from specimens cleared and 
mounted on slides. Allotypes described in the present paper are preserved 
in the writer’s collection. 

Tribe LiMNOBnNi. 

Dicranomjria fasciata Hutton. 

1900. Dioranomyia fasciata Hutton, Trans, N,Z. Inst., vol. 32, p. 34. 

1923. Diortmomyia fasciata Hutton; Edwards, ibid., vol. 54, p. 277. 

Hutton’s type, a female, was from Christchurch : Edwards had no 
additional material. The species is widely distributed in the South 
Island (Canterbury, Westland, Otago, Southland), rarer in the North 
Island (Ohakune, Wellington). 

AUotyfe, — f . Len^h, 6 mm. ; wing, 9 mm. 

Rostrum and palpi oark brown. Antennae black throughout ; flagellar 
segments oval, terminal se^ent more elongate. Head brown, grey- 
pruinose, especially anteriorly. Mesonotal praescutum grey with three 
brown stripes more or less confluent, anterior ends of lateral stripes bent 
laterad to margin of sclerite, restricting ground-colour to humeral triangles 
and a small lateral spot before suture; scutellum dark, caudal margin 
greenish-testaoeouB. Pluera brown, grey-pruinose. Halteres brown, base 
of stem bro^y greenish-testaceous. Le^ dark brown, the coxae sparsely 
pruinose, trochanters more greenish, tibiae and tarsi passing into black. 

21 * 
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Wings greyish snbhyaline with extensive pale-brown markings, the more 
conspicuous being at origin of Rs, completely traversing cell R ; at 
stigma ; along cord and outer end of cell 1 st M, ; slightly paler clouds at 
ends of longitudinal veins, most extensive in anal cells. Venation: SC| 
ending a short distance beyond origin of Rs, this distance slightly variable, 
Scj just before this origin ; m-cu shortly before the fork of M. Abdomen 
dark brown, posterior margins of outer steruites indistinctly pale ; hypo- 
pygiuin dark. Male hypopygium (fig. 1 ) with basistyles cylindrical, each 
with squat hemispherical lobe on mesal face at base, this lobe terminating 
in small tubercle set with a pneil of setae ; mesal face of basistyle pro- 
vided with numerous very long ])owerful setae. Ventral dististyle simple, 
a fleshy lobe unprovided with a rostrum ; dorsal dististyle a very strongly 
curved chitinizerl hook. Qonapophyses with mesal apical angle a slightly 
curved, feebly bifid, chitinized rod. 

Allotype, ^ , Glenorchy, Otago, altitude 1,200 ft. ; 4th January, 1923 

(C. C. Fenwwk). 

Dicranomyia aegrotans Edwards. 

1923. Dicraimnyia aegrotans Edwards, Tram. N.Z, InsL^ vol. 54, 
pp. 280-81, pi. 27, fig. 22 (wing). 

Edwards’s type was based on the female specimen mentioned, but not 
described, by Walker {List Dipt. Bnl. Mas., vol. I, p. 45, 1848). The 
type-locality is unknown. Widely distributed in both Islands. 

Allotype.^ . Length, 6*5 mm. ; wing, 8*3 mm. 

Similar to female, differing as follows : Basal flagellar segments pyri- 
form, outermost passing into oval. Mesonotal praescutum with very 
broad and distinct medium brown stripe, lateral stripes paler and ill-defined, 
confluent internally with median stripi* ; scutal lobes with dark centres. 
Pleura heavily light grey. Logs with femora rather uniformly dark brown,, 
tibiae and basitarsi a little paler. Wings as described for female ; base 
of cell 2 nd A strongly infuscated, coloration following distad along vein Cu. 
Venation : Sc^ ending just beyond origin of Rs, Scj some distance from 
its tip and very short, Sc ^ alone about equal to m~cu ; Rs nearly three 
times basal deflection of R 4+5 ; cell 1 st Mj normally open by atrophy 
of m. Abdomen dark brown, including the hypopygium. Male hypo- 
pygium (fig. 2) characteristic of the species. Basistyles with the mesal 
apical angle produced caudad into slender finger-like lobe that terminates in 
two large setae and one or two smaller ones ; mesal face of basistyle very 
densely setiferous. Dististyle single, simple, base enlarged, mesal face at 
apex produced into conspicuous, chitinized, slightly curved rostrum bearing 
two long spines just before mid-length, these spines directed strongly basao. 
Gonapopyses pale, mesal apical angle produced caudad into short black 
curved spine. 

Allotype, j , Ohakune, Wellington, altitude 2,060 ft. ; 16th October, 
1921 (T. R. Harris). 

Dicranomyia repanda Edwards. 

1923. Dkrammyia repatida Edwards, Trans. N.Z. Inst., vol. 64> 
p. 278, pi. 27, fig. 17 (wing). 

Edwards’s types c^onsisted of three males — ^two taken by Hudson near 
Wellington, the third by Dr. Andrew Sinclair and mentioned but not 
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detMjribed by Walker {List Dipt. Brit. Mus., vol. 1, p. 67, 1848). This 
very distinct and handsome crane-fly is widely distributed in both Islands. 

Allotype. ?. Length, 10*6 mm. ; wing, 13'4 mm. 

Differs from male only in the following respects : Basal segment of 
scape concolorous with remainder of antenna. Mesonotal praescutum 
almost covered by four nearly confluent black stripes, interspaces faintly 
pruinose ; lateral margins of praescutum reddish-brown. Pleura heavily 
covered with microscopic light-grey pubescence that appears like a bloom. 
Halteres ochreous, knobs dark brown. Legs with the brown femoral ring 
8ub<‘qual in extent to the orange apex beyond it. Abdominal tergites 
dark brown, paler sublat/erally near base of segments. Ovipositor with 
genital segment obscure orange ; tergal valves relatively small but straight, 
sternal valves ending near mid-length of tergal valves. 

Allotyix*, ?, Ohakune, Wellington, altitude 2,060 ft. ; Ist October, 1921 
(T. R. Harris). 

Dicranomyia nigrescens Hutton. 

19(X). Dicranomyia nigrescens Hutton, Trans. N.Z. Inst., vol. 32, p. 34 

1923. Dicranomyia nigrescens Hutton: Edwards, ibid., vol. 64, 

pp. 281-82. 

Hutton's type, a female, was from Wellington. Common in parts of 
Canterbury and Otago. 

Allotype.— ^ . Length, about 7 mm. ; wing, 8*5 mm. 

Agreeing cJos<‘Iy with Hutton’s brief description, differing chiefly in 
sexual characters. 

Median area of scutum a little ^mler than remainder of mesonotum. 
Fcjnoral bases narrowly and indistinctly paler. Stigma scarcely darker 
than remainder of wing. 8c ^ ending op|K)site origin of Rs, Sc^ alone shorter 
than m-cu\ Rs arcuat<'d at origin, about twice the basal deflection of 
R 4 + 5 ; cell Ist Mj short-rectangular, shorter than any of veins issuing 
from it ; m-cu at or c.lose to fork of M. Abdomen brownish-black, includ- 
ing hypopygium. Male hypopygium (fig. 3) with ninth tergite distinctly 
bilobed, median area near caudal margin with abundant setae. Basistyles 
small, luesal face of each produced into conspicuous stout lobe. Ventral 
dististyle large and fleshy, inesal face produced into short rostrum armed 
with two sul^qual erect spines, situated not far from base. Dorsal disti- 
style a gently curved spine that narrows gradually into an acute point. 
Glonapophysos with mesal apical angle produced caudad into a gently 
curved lobe. 

Allotype, Qlenorchy, Otago, altitude 1,200 ft.; 4th January, 1923 
(C. C. Fenwick). 

Discobola gibbera Edwards, 

1923. Discobola gibbera Edwards, Trans. N.Z. Inst., vol. 64, p. 286, 
pi. 28, fig. 29 (wing). 

Edwards’s type, a female, was from Tisbury, Southland, collected in 
1915 by Philpott. The fly has since been taken in the Provinces of 
Wellington, Westland, Canterbury, and Southland. 

Allotype. — S. Length, 8*6 mm. ; wing, 9*6 mm. 

Generally similar to female, differing as follows : Median area of prae- 
scutum broadly dark brown, widening behind and suffusing posterior 
sclcrites of mesonotum. Mesopleura almost entirely shiny black. Abdo- 
minal tergites brownish-black, caudal margin distinctly, median area more 
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Maub Htpotyoia of SFScm of New Zealako Cbaee-fubb. 


1. Dicranomffia f^iaia Hutton. 

2. D, a^froiann fadwArdi. 

8. D. nigreseena Hutton. 

4. Z>jAeoMa (/iMam 

5. Mchphilua crueijenu Aloxunder. 
8. M, pulekenimua Edwards. 

7. if* parvulma Alexander. 

8. if. Alexander. 

9. AmphineuriM horni EdwMdB, 

10 . OonomyianiffrohaUertaaEdwBT^ 


11. .4mpi*netfnM mibfatuua Alexander. 

12. i4. /olttUA (Hutton). 

13. nsoselaediaa (Ed¥Fards). 

14. Pciyiftnoria nigroeinela (Edwards). 

15. /^fK^il6Ueiserolt9M»(Alexander). 

16. Oyno^Aia pedaHris Edwards. 

17. (?. afikuriana Edwards. 

18. dtorfta nridieolor Alexander. 

19. A. jllfoomie Alexander. 

20. EUphantomyia zealwtdica Edwards. 


4» aedeagus. 
h, basistyle. 
d, dististyle. 
i» interbMl process. 


EXFtAKATZOX OF SYMBOLS. 
i.d., inner dististyle. 


u, left bUistyle. 
lA., left distlstylew 


o.d., outer dististyle. 
r.6„ right basistyie. 
f.d., right dististyle. 
if 9th teigite. 
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diffusely obscure yellow ; steriiites similar, but dark areas more* confined 
to sides of sclerites. Male hypopygium (fig. 4) with ninth tergite feebly 
emarginate caudally, median area without setae. Basistyles about as long 
as ventral dististyle, inesal face produced caudad into cylindrical lobe that 
narrows gradually to apx, winch is slender and attenuated. Ventral 
dististyle moderately fleshy, rostrum bearing two chitinized projections, 
apical one more spine-like but bearing two tiny setae, the other projection 
subapioal, feebly expanded at apex ; what may represent dorsal dististyle 
is a small, almost straight rod at base of outer face of ventral style. 
Gonapophyses slender, apical angle ])roduced into a long, feebly sinuous 
point, the two apophyses together appmring lyrifortu. 

Allotype, <J, (Jovernor‘B Bay, Christchurch, Canterbury ; 27th November, 
1922 (J. F. TafUy). 


Tribe Erioptekini. 

Molophilus multicinctus Edwards. 

1923. Molophilus multicinctus Edwards, Trans. N.Z. InsL, vol. 54, 
p. 296. 

Edwards’s types, males without exact data, collected by Wakefield in 
1880. The fly is one of the commonest and moat widely distributed species 
of the genua in the Islands, having been taken in Wellington, Westland, 
Canterbury, and Otago. 

Allotype. — $. Length, about 4 mm. ; wing, 4 mm. 

Differs from male only in sexual characters. Antennae brownish-black 
with shorter flagellar verticils. Mesonotum dark brown, sides of [)ronotum 
pale yellow. Femoral annuli yellowish-white, other rings pure-white ; 
basitarsal ring occupying little more than half length of segment. 
Ovipositor with tergal valves elongate, aciculur, rather strongly upeurved, 
tips acute ; sternal valves straight. 

AllotyjK*, 9, Coal Creek Track, Greymouth, Westland; 13th February, 
1923 (T. R. Harris). 


Molophilus cniciferus Alexander. 

1922. Molophilus cruciferus Alexander, Am. May. Nat. Hist. (9), 
vol. 9, p. 147. 

The type, a female, taken by Miller in Thermal Springs region, 
Auckland. The fly is now known to occur in parts of Auckland and 
Wellington. This st)ecie8, as well as the throe following, belong to a large 
and difficult aggregation of New Zealand crane-flies that I have called the 
plagiatus group. The members arc separated chiefly upon combinations 
of size and coloration, venation, and the details of structure of the male 
hypopygium, especially the shape of the basal dististyle, although the outer 
dististyle, apical sjtine of the basistyle, and the aedeagus furnish additional 
details. 

Allotype.— i. Length, about 3*6 mm. ; wing, 4 mm. 

Differs from female chiefly in sexual characters. Pleural region damaged 
in the unique type, very conspicuous, dorsal pleurites covered by broad 
brownish -Mack longitudinal stripe, ventral pleurites and mesostemum 
yellowish, silvery pruinose. Male hypopygium (fig. 5) as in plagiatus group ; 
apical beak of basistyle a moderately elongate chininized spine. Outer 
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diBtistyle relatively slender, apex bifid, lateral arm dilated into a blade, 
mesal arm a gently curved obtusely rounded lobe. Basal dististyle con- 
spicuous, appearing as a broad flattened blade, apex feebly expanded into 
spear-shaped structure, lateral margin of head thus formed with a series 
of about a dozen acute and slightly recurved teeth ; this appendage is 
darkened, though not blackened, except on basal third which is pale. 
AedeagUH relatively short and stout, apex suddenly narrowed. 

Allotype, J, Ohakuiie, Wellington, altitude 2,060 ft. ; 10th October, 
1921 (T. R, JIarns). 


Molophilus pulcherrimus Edw'ards. 

1923. Molophilus pulcheirmus Edwards, Trans. N.Z. Inst., vol. 54, 
p. 295, pi. 28, fig. 45 (wing). 

Edwards’s type, a female, taken at Wellington in December by Hudson. 
This beautiful little crane-fly is now known to be widely distributed in 
both Islands (Auckland, Wellington, Nelson, Westland, Canterbury, Otago). 

Allotype. <J. Length, 3*2 mm. ; wing, 4 mrn. 

Generally siimhir to description of female, differing as follows : Scutal 
lobes with dark centres; scutcllum shiny brownish-black. Fore femora 
dark, except at extreme base, densely covered with appressed black setae 
so fore femora appear black in contrast with other legs. Abdomen dark 
brown, hypopygium brownish-ochreous. Male hypopygium (fig. 6) with 
basistyles relatively stout, each terminating in chitinized beak that bears a 
small shoulder before apex. Outer dististyle chitinized, deeply bifid, outer 
branch weakly toothed at apex. Basal dististyle a stout, almost straight, 
chitimzcd rod that terminates in a powerful spine directed laterad, mesal 
face before this spine with abundant appressed spinulae ; a small spine 
on lateral face of style near two-thirds length. Aedeagus long and slender, 
almost straight, gradually narrowed to acute apex. 

Allotype, Mount Ruapehu, Wellington, altitude 4,500 ft.; 27th 
February, 1922 (T. R. Hams). 


Molophilus parvulus Alexander. 

1922. Molophilus parvulus Alexander, Ann. Mag. Nat. Hist. (9), 
vol. 9, p. 146. 

The types, females, were from Ohakune, taken in November, 1920, by 
Harris. 1 have not seen this species exce])t from this locality. 

Allotype. — <y. Length, about 2*8 mm. ; wipg, 3-4 mm. 

Base of R 2+3 very faint to atrophied. Male hypopygium (fig. 7) with 
apex of basistyle produced into long slender chitinized spine, surrounding 
base of which are numerous small setae which pass into larger setae on 
face of style. Outer dististyle relatively short and stout, bifid at apex, 
lateral arni a conspicuous flattened blade, apex dilated and truncate, 
extreme outer angle weakly toothed ; mesal or inner arm an acute curved 
spine, apex acute ; basal half of this style pale. Basal dististyle pale, 
only apical third blackened, tapering gradually to acute gently curved tip, 
before apex with sparse appressed denticles. 

Allotopotype, Ohakune, altitude 2,060 ft.; 1st December, 1922 {T. R. 
Harris). 
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Molophilus philpotti Alexander. 

1922. Molophilus phUpotH Alexander, Am. Mag. Nat. Hist. (9)» 
voL 9, pp. 146-46. 

The types, females, were taken in the Province of Nelson by Philpott. 
The species occurs in both Islands. 

Allotype. — S. Length, about 3*7 mm. ; wing, 4*4 mm. 

Very similar to female, differing chiefly in sexual oharaoters. Antennae 
short, flagellum dark brown. Abdomen more uniformly brownish-yellow 
than in type. Male h 3 rpopygium (fig. 8) with apical spine of ba^tyle 
relatively short and only feebly cMtiniz^, not blackened. Outer disti- 
style very much as in M. crudfefus, the stem stouter. Basal dististyle 
pde, only extreme tip darkened, apex suddenly narrowed and provided 
with sparse appressed denticles that pass into small setae basally. Aedeagus 
long and slender, straight. 

Allotype, Mount Ruapehu, Wellington, altitude 3,700 ft. ; 6th 
January, 1922 (Af. N. Watt). 


Amphineurus (Nothormosia) horn! Edwards. 

1923. Amphineurus homi Edwards, Trans. N.Z. InsLy vol 64, p. 294, 
pi. 28, fig. 44 (wing). 

Edwards’s type, a female, was from Wellington, collected by Hudson. 
The fly is very common, occurring in both Islands (Wellington, Canter- 
bury, Otago). 

Allotype. — d- Length, about 2*8 mm. ; wing, 6 mm. 

Differs from female chiefly in sexual characters. Head dark grey. 
Antennae elongate, longer than body, dark brown, scapal segments a 
little paler; £tgellar segments fusiform, near mid-lengtn of each with 
numerous elongate erect verticils. Mesonotum greyish-brown, sides of 
iraescutum somewhat darker ; pseudosutural foveae elongate, shiny black. 
Halteres dark brown, base of stem conspicuously ochreous. Legs with 
coxae and trochanters testaceous ; femora brown. Abdomen dark brown, 
genital segment brighter brown. Male hypopygium (fig. 9) with ninth 
tergite heavily chitiniaed, appearing as two ^vergent cbitiniised horns. 
Basistyles relatively stout, outer apical angle produced caudad into slender 
digitiform setiferous lobe nearly as long as longest dististyle. What 
appears to be a basal dististyle, but may be an interbasal process, is a 
long, sinuous, heavily-chitimsed rod, directed caudad, apex acute. Outer 
dististyle complex, longest *element a pale elongate blade arising from an 
enlarged base whose s^ace appears squamose, at its base with a small 
curved chitinized appendage, apex expanded into truncate hatchet-shaped 
blade, outer margin with acute spine (thumb). Aedeagus pale basally, 
strongly bent before apex, subtended on either side by flattened blade- 
like gonapophyses which terminate in a slender black spine ; viewed 
dorsally or ventrally, apical third of each gonapophyse more blackened 
than base and bent strongly mesad so tips are nearly contiguous on 
median line. 

Allotype, Obakune, Wellington, altitude 2,060 ft. ; 8rd November, 
1921 (T. R. Hams). 
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Amphineurus (Neaormosia) subfatuus Alexander. 

1922. Amphineurus subfatuus Alexander, Ann, Mag. Nat. Hist. (9), 
vol. 10, pp. 87-88. 

The t^, a female, was taken at Ohakune, Wellington Province, by 
Harris, lie fly is known only from this province. 

AUotype.S. Length, about 6 mm. ; wing, 7 mm. 

Agrees closely with type female, differing only in sexual characters. 
Male hypopygium (fig. 11) with ninth tergitc (t) squarely truncate, deeply 
split medidly by a narrow incision, surface and margins of lobes finely 
spiculose, lateral shoulders more spinous, fiasistyles with asymmetrical 
dististyles, as in subgenus. Right basistyle (r.b.) produced apically into 
long curved black spine arising from an enlarged setiferous base ; the single 
dististyle of this side {r.d.) an irregular darkened blade, the surface with 
small scattered setiferous punctures and bearing a small glabrous wing- 
like projection. Left basistyle (l.b.) is produced apically into a very 
strongly clavate fleshy lobe not unlike that found in A. fatuus, but is 
extended into a weak spine. Dististyles of left side two in number, the 
outermost (o.d.) a chitinised rod, apical half slender, strongly curved and 
bearing a hyaline setiferous membrane in its concavity ; second or inner 
style (i.d.) an acicular rod, sparsely hairy especially on mesal face near 
base, apex very feebly dilated. Gonapophyse (g) a pale-yellow blade that 
gradually narrows to apex, surface densely setiferous. Aedeagus (a) nearly 
as in if . fatuusj narrowed immediately ^fore apex. 

In A. (N.) fatuus (Hutton) (fig. 12) the asymmetry is less marked, 
apical lobes of basistyles (6) being nearly alike on the two sides ; dististyle 
of right side (r.d.) is bifid, the two arms closely appressed, the obtuse 
arm with tiny setiferous punctures. The two dististyles of left side very 
dissimilar in shape, the outermost (o.d.) heavily chitinized, narrowed into 
a beak that is bent strongly upon itself and acutely pointed ; face of 
this style with a series of comb-like teeth or pegs ; second or inner style 
(i.d.) an acicular rod profoundly bifid, the two arms unequal. What 
Edwards describes as the aedeagus seems rather to be a gonapophyse (^), 
the other being much reduced. The true aedeagus (a) is very similar to 
that found in sulfatuus. Ninth tergite (Q has lateral lobes long, obliquely 
truncate, margins and apices of lo^s smooth. 

Allotopotype, <}, Ohakune, Wellington, altitude 2,060 ft. ; 22nd Novem- 
ber, 1922 (T. R. Harris). 

The degree of asymmetry in male hypopygium of the two species of 
Nesormosia is very surprising, being somewhat more marked in subfatuus 
than in fatuus because of the conspicuous difference in apical lol^ of 
basistyles. From specimens of subfatuus received from Mr. Hudson and 
co&ected at the time and place of capture of the type of A. (N.) nioeinervis 
Edwards, I am strongly of the opinion that the latter name must be 
placed in the synonymy of subfatuus. 

Gonomyia (Lipophlq)s) nigrohalterata Edwards. 

1923. Oonomyia (Lipophleps) nigrbhalierata Edwards, Trans. N.Z. Inst., 
vol. 54, p. 290, pi. 28, fig. 38 (wing). 

Edwards’s a female, was taken at Auckland in September, 1906, 
by Weschi. I&e flv is not uncommon in the central and northern 
portions of the North Island. 
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Allotype. — Length, about 4*5 mm. ; wing, 5*5 mm. 

Agrees closely with female. Rostrum scarcely brightened. Scutellum 
bright yellow ; postnotum darkened on posterior half. Pleural stripe narrow 
but conspicuous, extending from cervical scleritcs to postnotum. Abdominal 
tergites dark brown, sternites and hypopygium obscure yellow. Male 
hypopygium (fig. 10) with basistyles relatively small, Apex of each pro- 
duced caudad in blunt, setiferous lobe. Dististylcs two— -one a blunt, fleshy, 
setifcrous lobe that terminates in a powerful fasciculate seta, the other 
more chitinized, with a short acute black spine near mid-length, this spine 
shorter than the apex of style beyond it. Gonapophyses slightly asym- 
metrical, long and slender. Dististyles of one side broken, and it cannot 
be 8tat€*d whether or not the hypopygium is asymmetrical as in the related 
0. (L.) Unigispim Alexander. 

Allotype, Taumarunui, Auckland; 24th December, 1922 {T. R. 
Harris). 

Astelobia rufa (Hudson). 

1895. Tipidla rufa Hudson, Trans, N.Z. Inst., vol. 27, p. 294. 

1900. Onophotnyia rufa Hutton, ibid., vol. 32, p. 39 40, pi. 4, 
fig. 13 (wing). 

1920. Onophotnyia rufa Hutton : Hudson, ibid., vol. 52. i>p. 32-33, 
pi. (col.) 1, figs. 7-9 (larva, pupa, adult). 

1923. Onophotnyia {Astelobia) rufa Edwards, Und., vol. 54, p. 298, 
pi. 28, fig. 48 (wing). 

Hudson's types, males, were taken in dry forest near Wellington. 
Although Edwards discussed the female sex, he did not designate a specimen 
as allotype. 

AUotype.—^. Length, 28 mm.; wing, 19*3 mm. 

Characters as in male, differing only in sexual characters. Tergal 
valves of ovipositor long and slender, acutely pointed, strongly upeurved 
beyond mid-length. 

Allotype, ?, Wilton’s Bush, Wellington ; 15th November, 1908 (G. V. 
Hudson). 

Described from a perfect sj>ecimen in my collection, received through 
the kindness of Mr. Hudson. 

Aphrophila neozelandica (Edwards). 

1923. Onophotnyia (Aphrophila) neozelandica Edwards, Trans. N.Z. 
Inst., vol. 54, p. 298, pi. 28, fig. 47 (wing). * 

Edwards’s type is a female, taken at Otira Gorge by Hudson. The 
species is widely distributed in both Islands, being known from Wellington, 
Nelson, Westland, Canterbury, and Otago. 

Allotype. — Length, 6*5 mm. ; wing, 11*5 mm. 

Agrees closely with female. Flagellar segments cylindrical. Femora 
paler basally. Abdomen purplish-black, extreme caudal margins of seg- 
ments indistinctly paler, this better marked on subterminal segments. 
Male hypopygium with basistyles relatively stout. Single dististyle (fig. 13) 
is a br^, flattened blade, apex terminating in two acute teeth and a 
more obtuse lobe ; caudal or outer margin on basal third is densely provided 
with coarse black setae directed strongly basad ; surface of blade likewise 
provided with setae and microscopic setulac. Base of aedeagus densely 
set with conical spinulae. 

Allotype, <}, Glenorchy, Otago, altitude 1,200 ft.; 4th January, 1923 
(0. C. Fenwick). 
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Tribe Hexatomini. 

Nothophila fuscana (Edwards). 

1923. Vlomorpha fuacana Edwards, Trans, N.Z, Inst,, vol. 64, p. 3()5, 
pi. 29, fig. 54 (wing). 

Edwards’s t 3 rpe, a male, was taken near Wellington in April. The 
species occurs in both Islands, flying late in the season. 

Allotype, — 9. Length, 11 mm. ; wing, 11*3 mm. 

Very close to male, differing chiefly in sexual characters. Head greyish- 
brown. Praescutal stripes confluent. All tergites margined caudally with 
buff. Wings fully developed, as in male. Ovipositor with long, slender, 
gently upcurved tergal valves. 

Allotype, $, Wellington ; April, 1922 {G, V, Hudson), 

Nothophila nebulosa (Edwards). 

1923. Vlomorpha nebulosa Edwards. Trans, N,Z, Inst., vol. 54, 
pp. 304-5. pi. 29, fig. 53 (wing) ; pi, 33, fig. 143 (hypopygium). 

Edwards’s types, males, wore from near Wellington, taken in April by 
Hudson. Like the preceding species, the fly is a characteristic late-suihmer 
or fall species, but so far has not been taken except in the near vicinity of 
the City of Wellington. 

Allotype,- $. Length, about 12 mm. ; wing, 12*7 mm. 

Generally similar to the male, differing as follows : Wings fully developed, 
as in male. Ovipositor with tergal valves as in preceding species ; sternal 
valves stouter than tergal valves, short and nearly straight. 

Allotype, ?, Wilton’s Bush, Wellington ; 20th April, 1922 (6f. V, 
Hudson), 

Poljrmoria nigrocincta (Edwards). 

1923. Limnophila nigrocincta Edwards, Trans, N,Z, Inst,, vol. 54, 
pp. 312-313, pi. 29, fig. 59 (wing). 

Edwards’s type, a female, was taken at Wainuiomata, Wellington, in 
December, 1920, by Hudson. The fly is widely distributed in both Islands 
(Wellington, Nelson, Canterbury, Otago, Southland). 

AUotype, — ?. Length, 10 mm. ; wing, 1 1 mm. 

Generally similar to female, differing chiefly in sexual characters. 
Antennae relatively short, about as long as thorax alone, scape and basal 
segment of flagellum ochreous, flagellum brownish-black. Scutal lobes 
conspicuously dark brown. Abdomen dark brown, the hypopygium obscure 
yellow, lobes of ninth tergite brownish-black. Male h 3 rpopygium (fig. 14) 
with ninth tergite produced medially, emarginate posteriorly, lateral lobes 
triangular, hairy. Basistyles relatively stout ; dististyles two, both small ; 
outer dististylc a small flattened blade that terminates in curved blackened 
spine, margin of blade setiferous ; inner style much longer than outer, base 
enlarged and provided with coarse setae, distal portion slender, apex obtusely 
rounded, surface with microscopic setulae. Interbasal process chitinized, 
boomerang-shaped, narrow outer end subacute at apex. Aedeagus long 
and narrow, basal two-thirds with lateral wing, slender apical thiri gently 
curved. Qonapophyses appearing as very largo flatten^ blades, almost 
transparent in mounts, outer apical angle produced caudad into more slender 
lobe that is obliquely truncated at apex. 

Allotype, <}, Ohakune, Wellington, altitude 2,060 ft. ; 12th November, 
1921 (T. R. Harris). 
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Limnophilelia serotma (Alexander). 

1922, Limnophila $erolina Alexander, Zneee, Inseit. Menst., voL 10, 

pp. 2Q2-S. 

The type, a female, was taken in the Riooarton (Deans) Bush, Christ- 
church, Canterbury, in April, 1922, by Oourlay. The fly is known only 
from Canterbury and Westland. 

AUotype. — (J. Length, 11 mm. ; wing, 12*4 mm. 

Generally similar to female, but of more delicate, ethereal build, not 
unlike L. ddicatula (Hutton), which I consider to be closely allied. 

Characters as in female, differing as follows: Antennae of moderate 
length, about as long as combined head and thorax; scapal segments 
ochreous, flagellum dark brown, basal segments a trifle paler. AMomeu 
reddirii-brown with dark-brown subterminal ring that includes segments 7 
and 8. Male hypopygium (fig. 15) with basistyles relatively stout, with 
sparse relatively short setae ; dististyles two, united at extreme base ; outer 
styl^ dilated into a wing on basal half, surface with microscopic sctulae, 
apical half more narrow^ and terminating in setiferous beak, before apex 
on outer margin with a broad flattened glabrous tooth ; inner style a little 
shorter, of nearly uniform width throughout, apex obtuse. Oonapophyses 
appearing as conspicuous divergent horns. Aedeagus short and stout, the 
apex bifid. 

Allotype, Punakaipe, Westland ; 27th February, 1923 (T. R. Harris). 
Ceroxodta paradisea Edwards. 

1923. Cerozodia paradisea Edwards, Trans, N.Z. Inst., vol. 54, 

p. 328, pi. 30, fig. 93 (wing of S). 

Edwards’s typos, males, were from the vicinity of Lake Wakatipu, Otago. 
The fly is known only from Otago and Southland. 

Allotype. — $. Length, 25 mm. ; wing, 3*8 mm. 

Characters as in male, differing as follows: Antennae 26-8egmented, 
terminal two segments closely united and possiblj^ to be interpreted as being 
a single segment ; flagellar segments 1-13 with distinct branches, the longest 
about one-half longer than segments that bear them ; flagellar segment 14 
protuberant on lower face but not otherwise produced. Head yellowish- 
grey prumose. Praescutal stripes three, light yellow, interspaces brown ; 
scutellum and postnotum light grey. Halteres ochreous, knobs dark brown. 
Lem with coxae light-grey pruinose ; logs with femora dark brown, tibiae 
and tarsi paler brown, terminal tarsal segments infuscated. Wings rudi- 
mentary, light brown, costal margin near base, and outer edge, darker 
brown. Venation distorted. Ovipositor with basal shield varnished, yellow, 
with longitudinal oblique brown markings. Tergal valves of ovipositor long 
and slender, gently upcurved. 

Allotype, $, Hunter Range, near Lake Manapouri, Southland, altitude 
4,000 ft. ; Ist to 7th January, 1923 {8. Lindsay). 

GynopUttia padestris Edwards. 

1923. Oyno^isiia pedestris Edwards, Trans. N.Z. Inst., vol. 54, 
p, 317. 

Edwards’s type, a female, lacked exact data, but, since it was ooUeoted 
by Wakefield, was presumably from Canterbury. The discoveiv of this 
fly in large numbers by Campbell and Oourlay within the limits ot the City 
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of Christchurch, as discuBsed in the appended account, indicates that the 
type-locality is very probable. The fly has not been taken elsewhere. 

AUotypc.---i, Jjength, 14 mm. ; wing, 2*5 mm. 

Characters as in female, difiering as follows : Antennae 16-8egmented, 
formula being 2 + 2 + 8 + ^ ; basal pectinate segments in spiral align- 
ment ; pco^ations short, the longest about three times length of segment 
that bears it. Head light pey, centre of vertex suffused with dark brown. 
Mesonotal praescutum pale brown, anterior end of median stripe and 
posterior ends of lateral stripes better indicated, brown, the latter passing 
on to scutal lobes; median area of remainder of mesonotum light grey. 
Pleura dusted with grey. Wings rudimentary, yellowish, more infuscatM 
outwardly, without distinct pattern Abdomen reddish-brown, tergites 
with slightly darker median stripe and with dark-grey sublateral margin ; 
stemites largely dark grey. Hypopygium reddish. Male hypopygium 
(fig. 16) with basistyle simple, stout, mesal face with abundant setae ; mesal 
face at base with smooth hemiovate black lobe. Outer dististyle a flattened 
blade, broadest at base, apex on outer margin produced into conspicuous 
black spine, remainder of apex squarely truncat^, not projecting beyond 
spine, margin weakly serrulate; outer dististyle without setae; inner 
dististyle slender, inner or mesal face near mid-length bulging and provided 
with setae, apex beyond this base slightly bent, provided with numerous 
setigerous punctures and with a short stout spinous seta on inner margin. 
Gonapophyses slender, before mid-length bent strongly upon themselves, 
tips weakly expanded. Aedeagus slender, straight, base dilated, apex bifid. 

Allotype, Christchurch, Canterbury, altitude 30 ft. ; 18th October, 
1921 (B, 8 . Oonrlay). 

This is the only species of Oynoplistia so far described in which both 
sexes are nearly apterous. I am greatly indebted to Mr. Qourlay for the 
accompanying discuttion of the conditions under which these flies were found. 

** !^is little lot is the result of one half-hour’s collecting at the locality 
indicated on the labels in the bottles. The flies are fairly plentiful on a 
hot day, and are not only like harvest-spiders (Fhalangiidae) in appearance, 
but are also similar in their movements, each having the same peculiar 
springy gait. They delight in hanging on tall grass-blades without a move- 
ment, basking in the sun. Associate with this species to-day were two 
other Tipulid^, the relative abundance of the three being indicated by the 
following figures ; Oyn^istia pedestris, 50 per cent. ; lAmnophUa sknsei, 
35 per cent. ; Hdlorusia nooa/rae, 15 per cent. In their breo^g-grounds 
the soil is a rich, black, peaty humus, and though wet is not slimy. The 
river (Avon) flows through the centre of the city and the locality is about 
five minutes’ walk from the Square. This is the only locality from which 
I have collected this species [to which was later added Johnson’s Fish-pond, 
Opawa, Chri8tohurch-~a single male on 12th February, 1922], and this 
partieular stretch is about 100 yards long by 2*5 yards in width at its broadest 
point, so they seem to have a limited range. I have not observed particularly 
whether they are to be found in other similar places along the river, but no 
doubt this will be the case.”— *(£. 8, Qourlay), 

Gynoplittia sackeni Alexander. 

1920. Oynoplistia sackeni Alexander, Insec, Inscit, Mens!,, vol. 8, 
pp. 125-26. 

The type, a male, was collected at Wellin^n in June, 1895, ^ Hudson. 
This intejrmng species has been taken only in the Province of Wellington. 
The fly appears to be a characteristic winter and eariy-spring species. 
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Allotype, — 9 . Length, U inm. ; wing, 4 mm. 

Female differs from male chiefly in sexual characters. Antennae 
16-segmented, basal eight flagellar segments with short branches, the 
longest not exceeding segment that bears it ; lower face of ninth flagellar 
segment slightly pr^uced. Basal segment* of scape sparsely pruinose ; 
second segment pale brown ; flagellum black throughout. Mesonotal prae- 
scutum buffy, the colour largely concealed by three slightly darker stripes ; 
remaining sclerites of mesonotum more pruinose. Wings greatly atropliied, 
as indicated by above measurements, being long and slender, strap-like, dark 
brown with base more yellowish. Venation distorted but recognisable. 
Tips of femora and tibiae narrowly infuscated : tarsi largely brown. 
Abdomen more or less pruinose, caudal margins of segments brighter 
brown. Ovipositor with valves very long and slender, especially the gently 
uxKJurved tergal valves. 

Allotype, 9, Ohakune, Wellington, altitude 2,060 ft. ; 30th September, 
1921 (T. R. Harris), 

G 3 niopli 8 tia fuscoplumbea Edwards. 

1923. Gynoplistia fuscoplumbea Edw’ards, Trans, N,Z, Inst,, vol. 54, 
p. 318, pi. 35, fig. 165 (hypopygium). 

Edwards’s type, a male, was from Wellington, collected by Hudson. 
The fly is well distributed in the Province of Wellington. 

Allotype. — 9, Length 15 mm. ; wing, 11 mm. 

Generally similar to male, differing as follows : Antennae IT-segmented, 
ba.sal nine flagellar segments with short branches, the longest scarcely 
exceeding in length segments that bear them ; basal segment of scape 
heavily pminoae ; second segment ochreous at apex ; flagellum with 
branches black. Rostrum and head grey, vertex infuscated on either 
side of pale median line. Praescutal stripes fairly well defined. Femoral 
suBtenninal pale rings faint to nearly obsolete. Wings fully developed, 
more yellowish than in male ; wing-tip scarcely infuscated. Ovipositor 
with valves very long and slender, tergal valves gently upeurved. 

Allotype, 9, Ohakune, Wellington, altitude 2,060 ft. ; 2nd Decemljer, 1922 
(7. R, Harris), Taken in copula with male and pinned together. 

G]rnoplistia incisa Edwards. 

1923. Gynoplistia incisa Edwards, Trans, N,Z, Inst., vol. 54, 
pp. 318-19, pi. 36, fig. 166 (hypopygium). 

Edwards’s type, a male, was from Wellington, collected by Hudson. 
The species occurs in both Islands. 

AUotype.—^. Length, 16 mm. ; wing, 12 mm. ^ 

Generally similar to male. Antennae 17-segmented, basal ten flagellar 
segments with relatively elongate branches, the longest being about one- 
half longer than segment that bears it; terminal five segments simple. 
Rostrum brownish-ochreous. Scapal segments of antennae ochreous ; basal 
two flagellar segments pale basally, apex and branches brownish-black. 
Head dark grey, lighter behind antennal bases. Mesonotal praescutum 
with lateral stripes very distinct but median stripe barely indicated, 
as in male, faintly divided by median dark vitta. Subterminal orange 
annulus of femur paler and less conspicuous. Wings fully developed ; 
apex not so heavily infuscated as in male. Ovipositor with tergal valves 
long and slender, especially the gently upeurved tergal valves. 

Allotype, 9, Ross, We^nd ; 19th February, 1923 (7. JR. Harris), 
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Gynoplistia arthuiiana Edwards. 

1923. Oynoplisiia arthuriana Edwards, Trans, N.Z. Inst, vol. 54, 
p. 319, pi. 30, fig. 75 (wing). 

Edwards’s type was from Arthur’s Pass, Canterbury, at 3, (XX) ft., col- 
lected by Hudson. The species is known only from this general region. 

Allotype.— V. Length, 11*6 mm. ; wing, 10 mm. 

Characters as in female, differing as follows : Antennae 17-segmented, 
the formula being 24 ' 2+8+5, basal pectinate branches being in spiral 
alignment; longest branches between three and four times the length of 
segments that bear them. Head grey, vertex suffused with rich brown. 
Mesonotal praescutum with median stnpc almost concolorous with ground- 
colour, margined laterally with brown ; lateral stripes distinct. Abdomen 
dark brown, basal lateral region of individual tergites lighter brown. Male 
hypopygium (fig. 17) with caudal margin of ninth tergite very feebly 
concave medially. Basistyles relatively short and stout, simple, mesal 
face grooved, adjoining margins and ap<*x on mesal face densely provided 
with long coarse setae that become small to obsolete on outer face at base 
of sclerite ; a small pale unarmed tubercle on mesal face of sclerite at base. 
Outer dististyle a flattened blade ; some distance before apex on outer 
face with a small black tooth ; apex gently serrulate to crenulate ; inner 
dististyle shorter, just beyond mid-length gradually narrowed to slender 
feebly setiferous apex. Gonapophyses closely subtending small curved 
aedcagus, each apophyse trifid at apex. 

Allotype, <J, Otira Gorge, Westland ; 10th January, 1920 (J. W. Campbell). 

Atarba (Atarba) viridicolor Alexander. 

1922. Atarba (Atarba) vtndicolor Alexander, Ann, May. Nat. Hist. 

(9), vol. 9, p. 308. 

The type, a female, was taken by Harris at Ohakune in October, 1921. 
The fly is at present known only from this general region. 

Allotype, — <f. Length, about 5*8 mm. ; wing, 7*3 mm. ; antennae, about 
11 mm. 

Generally similar to female, differing chiefly in sexual characters. 
Antennae very long, nearly twice length of body, elongate-cylindrical 
flagellar segments with numerous delicate erect setae distributed tBtoughout 
their length. Green coloration of body is faded into a fawn-yellow, coxae 
remaining green. Abdominal ter^tes brown, sternites paler ; a subterminal 
dark-brown ring. Male hypopygium (fig. 18) with basistyles very long and 
slender, surface setiferous, especially mesal face ; immediately before apex 
on mesal face with low setiferous tubercle. A single dististyle, this very 
remarkable and suggestive of the origin of the double dististyli of most 
Tipulidae ; style is a pale, curved blade, apex obtuse, just beyond mid- 
length on outer face with a slightly shorter densely spinous lobe ; the 
appearance thus presented is much as though the two styli were originally 
a unit and were now in process of division. Jnterbasal process small, 
pale, apex truncate. Gonapophyses appearing as slender strongly curved 
horns, directed cephalad, thence mesad, caudad, and finally laterad in almost 
a circle. Aedeagus relatively short, twisted at base, apex obtuse. 

The more widely distributed Atarba (Atarba) filicornis Alexander 
exhibits a very different type of hypopygium (fig. 19). Ninth tergite 
deeply emarginate posteriorly, the relatively slender lateral lobes thus 
formed being provided with long coarse setae. Basistyles shorter and stouter, 
subapical tubercle more slender ; interbasal process very small. Dististyle 
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deeply split, outer arm a slender ohitinised rod, apex aoute, margin smootk 
or nearly so, except at base where is borne a vei^ powerful bifid spine, with 
a tiny double s^inule ip its axil ; inner arm of dististyle subequal in length, 
slender, pale, with sparse tiny setae. Aedeagus long, gently curved upward, 
with row of papillae along its face. Gonapophyses of either side bifid, tip 
of each arm densely tuft^ with golden spinous setae. 

Allotopotjrpe, Ohakune. WeUington, altitude 2,060 ft. ; 13th November, 
1921 (T. R. BarruY 


Elephantomyia zealandica Edwards. 

1923. Elephantomyia zealandica Edwards, Trans, N.Z. Inst, vol. 64, 
p. 288, pi. 28, fig. 35 (wing). 

Edwards’s typo, a female, was from Lake Wakatipu, Otago, collected 
in 1906 by Hudson. The fly is now known to be widely disMbuted in 
both Islands. 

Allotype. — d- Length, excluding rostrum, 5*5 mm. ; wing, 6*5 mm. ; 
rostrum alone, about 4 mm. 

Similar to female, difiering only in sexual characters. Median praescutal 
stripe very distinct on anterior half of sclerite, becoming obliterate behind. 
Abdomen with subterminal dark-brown ring, including segments 7 and 8. 
Male hypopygium (fig. 20) with basistyles stout, setiferous, more densely 
so on mesal face. Dististyles two, small, outer style a straight slender 
heavily ohitinized rod slightly narrowed toward apex, which is weaklv 
toothed ; inner style a little longer and stouter, fleshy, apex slightly curved, 
surface setiferous. Gonapophyses almost transparent in balsam mounts, 
curved near mid-length, apex obtuse ; besides this pair of apophyses are 
two other pairs on either side of of aedeagus. Aedeagus stout, slightly 
coiled. 

Allotype, d, Waipori, Otago, altitude 2,000 ft. ; 6th December, 1921 
(W, Q, aowesY 


Tribe Tipulini. 


Dolichopeza (Dolichopeza) atropos (Hudson). 

1896. Tipula atropos Hudson, Trans, N,Z. Inst., vol. 27, p. 295. 

1900. Dolichopeza atropos Hutton, Und., vol. 32, p. 24, pi. 3, fig. 1 
(wing). 

1923. Dolichopeza atropos Edwards, ibH., vol. 54, p. 331. 

Hudson’s unique type, a male, was taken at Terawhiti, near Wellington, 
while hovering about a cave (a gold-mining shaft, according to Edward]. 
Hutton redescribed the unique type. Edwards had not seen a specimen.^ 

AUotype . — $. Length, 15 mm. ; wing, 15 mm. 

Female agrees well with male, difiering chiefly in sexual characters. 
Antennae nearly as long as thorax ; basal segment of scape pale brownish- 
testaceous; second segment of scape light yellow; ^ellum black; 
flagellar segments each with slight oasal swelling provided with shoVt 
verticils. Vertical tubercle conspicuous, entire, i^e-fulvous, contrasting 
markedly with remainder of body. Mesonotal praescutum with a dighUy 
paler stripe on either side of darker median line; short lateral stripes 
likewise paler than ground-colour. Ovipositor with short stout valves, 
tergal valves straight. 

AUot^, $, Queenstown, Otago ; 4th January, 1928 (0. C. Fenwick). 

This is the largest of the four New Zealand species of the genus thus 
far described. The fulvous vertical tubercle was not mentioned in either 
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Hutton’s or Hudson’s descriptions. In order to be oertum of the identity, 
specimens were submitted to Hr. Hudson, who very kmdiy compared them 
with his type and reports them identical. 

Macromastix submontana Edwards. 

1923. Macromastix submontonaj Edwards, Trans. N.Z. Inst., vol. 54, 
p.346. 

Edwards’s type, a female, was from Mount Cleugheam, in the Hunter 
Mountains, Southland, collected in 1916 by Philpott. An additional 
series from the same general locality was taken in January, 1923, by Stuart 
Lindsay. 

Allotype. — Len^h, 16 mm. ; wing, 20 mm. 

Agreeing closely with type female. Antennae short, black throughout, 
only 11-segmented ; penultimate and antepenultimate segments small, 
terminal segment larger and nearly twice the length of preo^ng segment. 
The type female, which is in writer’s collection through the l^dness of 
Mr. Philpott, likewise has ll-segmented antennae as given by Edwards^ 
Thoracic setae creamy-white. Basal half of abdominal tergite 2-deep 
fulvous-orange, narrowly divided medially by a black longitudinal vitta. 
Male hypopygium black, including dististyles. Ninth tergite with caudal 
margin emarginate. 

Allotype, Hunter Range, near Lake Manapouri, Southland, altitude 
4,000 ft. ; 1st to 7th January, 1923 (S. Lindsay). 
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Descriptions of New Zealand Lepidoptera, 

By E. Meyrick, B.A., F.R.S. 

(yommunicated by 6. V. Hudson, F.E.S., F.N.Z.Inst. 

[Head before ihe WeUingUm Phiiosophical Hociety, 26th Se^mber, 1923 ; received by 
Editor, loth October, 1923 ; iMued Me/tarately, 2Sw A'uguat, 1924. > 

The following species were received through the kindness of my friend 
Mr. 6. V. Hudson, amongst other material generously sent for study. 


Tortrix orthocopa n. sp. 


Tortrioidae. 


cJ ?. 18'21 mm. Head, palpi, thorax whitish-ochreous. Forewings sub- 
oblong, costa in J with moderate fold from base to tennen sinuate, 
hardly oblique ; pale ochreous. sometimes tinged brownish ; markings 
variably tinged lilac and edged with dark-brown streaks ; edge of basal 
patch very oblique, on costal half obsolete ; edges of central fascia nearly 
straight, very oblique, anterior from J of costa to J of dorsum, posterior 
from beyond middle of costa to tennen above tornus, sometimes a lighter 
spot edged posteriorly with one or two dark strigulue occupying anterior 
part of central fascia on costa ; costal spot very faint, edged anteriorly by 
a very oblique brown striga, sometimes faintly continued sinuate to middle 
of tennen : cilia pale ochreous, two brownish lines more or le^ss marked. 
Hinf^ings, J whitish-grey, ^ ochroous-grey- whitish, a very few small cloudy 
greyish flecks ; cilia concolorous. 

Wellington, in January ; four specimens. Between tigris and tow- 
yrammai but distinct from both. 


Ochetarcha n. g. 

Palpi rather slender, curved, ascending, with appressed scales, terminal 
joint extremely short. Thorax with posterior crest. Forewings, 2 from 
before }, 3 from angle. 7 to tennen. Hindwings without cubital pecten ; 
3 and 4 connate, 5 approximated, 6 and 7 short-stalked. 

Type, miraculosa Meyr. Having received a second example of this, I 
find that veins 6 and 7 of hindwings have a well-developed common stalk ; 
this stalk is really present also in the first specimen, but so extremely short 
that I overlooked it. Hence the species cannot bo referred to OUndia, 
and requires a new genus. 


Ochetarcha miraculosa Meyr. 

The second specimen has the up{)er part of the dark arched marking 
of forewing absent, so that the arch is represented by two fasciate streaks 
from dorsum rather converging, the anterior reaching f across wing, the 
posterior 

X)ecophoridab. 

Borkhausenia idiogama n. sp. 

16-16 mm. Head and thorax bronzy-grey, orbits in cf pale- 
yellowish. Palpi grey, in suffused pale-yellowish towards base, apex of 
second joint whitish. Antennal cilation of 1. Abdomen dark grey, in d 
anal tuft and exserted genitalia whitish-ochreous, in $ a short wUtish- 
ochreous scale-tuft beneath from praeanal segment, ovipositor exserted, 
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filiform. Forewings light grey, irregularly and suffusedly irrorated oohxeoua- 
whitish or light yeTlow-ochreous, especially posterioriy, a few scattered dark- 
grey scales ; plical stigma blacldsti-g^y, beneath it in $ an oblique spot of 
whitish sui^sion; an inwardly-oblique streak of dark-fuscous suffusion 
from tomus, its apex indicating second discal stigma : cilia ^le g^y, 
Buffusedly mixed or mostly suffused pale ochreous-yellowish. Hindwings 
dark grey ; cilia grey. 

Mount Egmont, in January ; three specimens. 

Atomotricha prosptciens ii. sp, 

cJ. 20 mm. Head and thorax ochreous-whitisb, shoulders more ochreous. 
Palpi ochreous-whitish, towards base irrorated dark fuscous. Forewings 
elongate, termen very obliquely rounded; ochreous-whitish partially siff- 
fused pale yellow-och^us and sprinkled fuscous, dorsal area more wUtish ; 
a thick streak of dark-fuscous suffusion from base of costa along fold to 
near middle of wing, with a bladdsh dot at its apex and one on its lower 
edge at ^ of wing, fold beyond this suffused white to near tornus ; discal 
stigmata represented by circles of brown suffusion of which upper half is 
mixed blackish, these connected by a curved white streak, beyond second 
a blotch of white suffusion, above and before second some fuscous suffusion 
extending to costa ; a dark-fuscous line from near costa at | to near tomus, 
angulated in middle and zigzag above this, connected with costa by a spot 
of brownish suffusion ; some brownish suffusion along upper part of termen : 
cilia whitish-ochreous, base white. Hindwings and cilia ochreous-whitish. 

Dunedin, in December (taken by 0. E. Clarke) ; one specimen. Next 
isogama. 

Tinkidak. 

Rhathamictis n. g. 

Head loosely rough-haired ; ocelli posterior; tongue absent. Antennae 
in S moderately ciliated, basal joint short, with slight pectcn. Labial 
palpi moderate, porrected, second joint rough-scaled beneath, terminal 
joint short, loosely scaled, obtuse. Maxillary palpi short, slender, S-jointed, 
folded laterally. Posterior tibiae rough-scaled al^ve. Forewings 2 from 
3 from angle, 7 to termen, 8~10 approximated, 11 from before middle. 
Hindwings 1, elongate-ovate, cilia f ; 2-7 tolerably ^rallel. 

An interesting form, probably aculeate and allied to Lampronia. 

Rhathamictis penq>er8a n. sp. 

(}. 14 mm. Head, palpi, and thorax grey. Forewings elongate, apex 
rounded-obtuse, termen obliquely rounded; dark purple-grey; scatt^ed 
whitish-ochreous dots and stnguUe — viz., ateut 7 transverse strigulae from 
costa, several in disc, a dot at apex, and about 16 small irregular dots in 
dorsal area : cilia purplish-coppery. Hindwings dark purple ; cilia grey. 

Wellington, in March ; one spi^imen. 

, NSFTICULinAB* 

Nepticula progama n. sp. 

9. 5 mm. Head white, occipital hairs yellowish. Thorax white, dorsally 
irrorated blackish and grey. Forewings white; basal fourth irroratod 
gny and blackish; irr^;ular pale-^y costal and dorsal blotches irzo- 
jraM blackish beyond middle, meeting in disc ; an apical greyish blotch 
irrorated blackish, leaving apex itself whitish: cilia whitii^-grey, round 
apex whitish, basal half spriwed blackish. Hindwings and cilia grey. 

One specimen, locali^ uncertain,*’ but apparently very distiii^ 



Philpott. — Notea and Deaeriptwna of N.Z. Lepidoptera. 


663 


Notea and DeaoripHona of New Zealand Lepidoptera. 

By Alfbed Philpott, AsBistant Entomologist, Cawthron Institute. 

[Bead before $ke Nelaon Phiheophieal Society, JOth October, 1923; received by EdUor, 
ISth October, 1923 ; ieeued eeparately^ 28th August, 192L] 

As the present paper describes several obscure species, it has been thought 
advisable to figure not only the male genital structures of the new species, 
but also those of some closely related forms. The characters of the lepi- 
dopterouB genitalia have not been previously used to any extent in the 
discrimination of species in New Zealand ; it may be useful, therefore, to 
give a brief account of the methods of procedure. 

Owing to the fact that the genital armature is usually more or less 
withdrawn within the preceding segments, and, where protruding, is fre- 
quently hidden beneath a covering of scales, it is of little use attempting 
the examination of dry material. It is necessary to remove the whole, or 
the apical portion, of the abdomen, and to soften and clear the parts. 
This is a very simple process and takes but little time. If the abdomen 
be gently levered upwards with a pin or dissecting-noedle it will usually 
bre& off readily at its junction with the thorax. If it is desired to remove 
the apical portion only, the severance can be efifected with a pair of very 
fine scissors, those with the blades curved round being the most suitable. 
In order to avoid the danger of the severed piece il}nng ofi and being lost, 
it is advisable to moisten the abdomen with spirit. When the desired 
part is secured it is placed in a small porcelain crucible with some 10-per- 
cent. solution of caustic potash and boiled for a minute or two. This 
dissolves the fatty parts, muscles, &c., ^d leaves the chitinous organs 
clearly displayed. For examination the object is removed to a watch- 
glass and immersed in glycerine. It can be studied at once, but where 
drawings arc desired it is better to allow it to soak in the glycerine for a 
day or so. A lateral view of the genitalia in situ and an inside view of 
one of the valvae are usually all that is necessary for descriptive purposes, 
but it is sometimes advisable to secure a dorsal view of the ninth tergite 
(upper part of the tegumen) ; the most desirable aspects will vary with 
the genus or family to which the species under consideration belongs. 

Nootuidae. 

Melanchra furtiva n. sp. (Fig. 1, B.) 

36-40 mm. Head whitish mixed with ferruginous. Palpi ferru- 
ginous sprinkled with white, terminal segment ochreous. Antennae, stalk 
pinidsh-wlute, bipectinations moderate, slightly longer than in Af. mtdans 
(Walk.), dark fuscous. Thorax with m^erate anterior crest, whitish, 
densely mixed with pink; a /\ -shaped anterior line datk ferruginous 
margined behind with white; tegulae margined outwardly with deep 
ferruginous. Abdomen gre 3 riBh-ochreous, pinkish laterally and posteriorly. 
Legs and under-parts ochreous-white densely mixed with pinl^h. Fore- 
wings moderately dilated, costa almost straight, apex obtuse, termen 
c^qudy rounded; pale puddsh-brown ; marmngs blackish-ferruginous; 
veins strewn with white and dark scales; a submedian basal streak, slightly 
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sinuate and pointed, reaching about half-way to claviform ; stigmata not 
prominent, obscurely pale-margined within, shape normal but orbicular 
rather large; traces of transverse lines, in the form of double dark 
strigulae, on costa at base, and middle ; an obscure waved pale sub- 
terminal line, irregularly d^k- margined anteriorly, above tornus the 
margining being produced into a prominent streak ; veins in subtenninal 
area clearly dark-marked ; three white dots on apical ^ of costa ; a thin 
dark terminal line; fringes pink mixed with ochreous and white. Hind- 
wings fuscous-grey, ochreous-tinged ; fringes ochreous mixed with ferru- 
ginous and white, except on basal line. * 

The female differs in having the ground-colour white with only a trace 
of pink suffusion. 

This species has previously been confused with M. mutans (Walk.), 
and, as far as markings go, there is little to separate the two. But the 
ground-colour is constantly different and the antennal pectinations are 
longer in the first species. Reference to the figures will show that the 
valvae of the two forms exhibit good differentiating characters. 

The species appears to occur in mountainous localities from l,(XX)ft. 
to 4,0()0ft. A good series was taken on the Mount Arthur tableland in 
December, and in the Wakatipu district examples have been secured at 
Ben Lomond, Elfin Bay, Lake Luna, and l^ake McKenzie in the months 
of November and December. Holotype (J), allotyi)C (v), and a series of 
paratypes in coll. (Wthron Institute. 

Tortricidae. 

Capua intractana (Walk.), C/uir, Met., p. 83 (1869). 

This Australian species must now be placed on the New Zealand list. 
During February and March, 1923, nine or ten of each sex were taken at 
light. The species is small and-obscure, but (owing to its habit of coming 
to light) it is hardly likely to have been passed over if it had previously 
occurred in any numbers. In Australia C. intractana is widely distributed, 
being found in Queensland, New South Wales, Victoria, and South Aus- 
tralia. A short description is appended, which may assist New Zealand 
lepidopterists to recognize the species. 

1 1-13 mm. ; 9, 14-17 mm. Forewings rather broad, c^osta strongly 
arched, termen straight, oblique ; dull brown mixed with ochreous, especi- 
ally in female; costal patch in male small, ochreous, confined to costal 
half and frequently obsolete; in female dark brown, margin obliquely 
outwards to above middle, thence angled sharply inwards ; following this 
is an ochreous fascia, dilated dorsally, usually absent in male ; a sub- 
terminal ochreous fascia, triangularly dilated, on upper half. The markings 
arc often indistinct and frequently absent. Hindwings fuscous-grey with 
paler mottling. 

Epichoriata abdita n. sp. (Fig. 2, D and E.) 

(J. llj-13mm. Head, palpi, and thorax bright reddish -ochreous. 
Antennae in male ciliated, 1^. Abdomen dark fuscous. Legs ochreous- 
whitish, tarsal segments annulated with fuscous. Forewings, costa strongly 
arched at base, apex rectangular, termen very slightly oblique, rounded 
beneath ; bright ochreous-reddish ; markings very obscure ; five or six 
fuscous dots on basal half of costa; traces of some leaden- white fasciae 
at |; apical half of wing with numerous obscure waved leaden-white 
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fasciae, visible only under magnification; central fascia indicated by a 
clear reddish area on costa at middle : fringes ochreous-reddish, tips paler. 
Hind wings dark fuscous : fringes greyish- fuscous, with basal band and 
the tips round termcn tinged with ochreous. 

In one example the markings are quite obsolete and the ground-colour 
is much paler. 



Fiu. 1. — A. Mdanchra muUins (Walk.). Inner view of valva. 

B. Mdanchra furtiva n. sp. Inner view of valva. 

ITio. 2. — ^A. Epirhoriata emphauM (Meyr.). Lateral view of tegumon. B. Inner view 
of valva. (\ Ventral view of tegumen. 
jD, Epkhorhia nbdUa n. sp. Lateral view of tegumen. E. Inner vieu of 
valva. 


Superficially very like some varieties of E. emphanes (Meyr.), but a smaller 
and duller species ; the longer antennal riliations form a good distinguish- 
ing structural character. 

Mount Arthur tableland, during the first week in March. Five males 
taken in open country at an elevation of 4,500 ft. Holotype ((f) and three 
paratypes in coll, (.awthron Institute. 


Gelechia neglecta n. sp. 


Gelschiioae. 


<J. 10-13 mm. Hoad and thorax ochreous- white. Palpi ochr 

whitish, more or less infuscated. Antennae bronzy-fuscous. Ab 
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ochreous- whitish, brassy - yellow on anterior segments. Lfm whitish- 
ochreous, anterior and middle pairs infusoated. Forewin^s lanceolate ; 
ochreous-whitish ; a ferruginous suffusion along fold, sometimes extended 
to before apex, sometimes absent; area beneath fold usually dearer 
white : fringes greyish-ochreous. Hindwings and fringes pale fuscous-grey. 

An obscure species, but not easily coidused with any other ; it is the 
smallest yet described. 

Cobb Valley, in December. Five males among rough herbage. Holo- 
type (<;) and three paratypes in coll. Cawthron Institute. 

Stomopteryx simplicella (Walk.), Tin., 1024; Meyrick, Proc. Linn. Soc. 

N.S.W., vol. 29, p. 305, 1904. (Fig. 3, A, B, and C.) 

This common Australian species is now established in New Zealand. 
Several specimens have been taken at Nelson, the dates varying from 
February to April. Mr. Meyrick, to whom I am indebted for the 
identification, infonns me that the species is common throughout the 
southern half of Australia and also in Tasmania, i give below a brief 
description. 



Fio. 3. -A. Stomopleryx nmpUodla (Walk.). Lateral view of genitalia: 8* ■■ eighth 
sternito i 8^ ■■ eighth terete. B. Lateral new of gentalia, eighth segment 
remoYed. C. Inner view of valva. 

Fig. 4. — Mneaarrhaea 9imili9 n. sp. : Inner view of genitalia (drawn under cover alip). 

(}?. 9-11 mm. Head shining pearly-grey. Palpi ochreous- white, 

terminal segment blackish outwardly. Antennae dark greyish-fuscous. 
Thorax shining grey. Abdomen shining grey, anal tuft ochreous. Legs 
whitish'OchreouB, more or less infuscated. Forewings lanceolate, grey 
sprinkled with dark fuscous, espedally on apical half ; usually an irre^dar 
whitish spot on costa at | ; plical stigma elongate, dark fuscous, sometimes 
absent: fringes greyish-fuscous sprinkled with bladdsh-fusoous. Hind- 
wings with apex produced, termen rounded beneath ; pale greyish-fuscous : 
fringes uniformly fuscous-grey. 

Glyphiptbryoidax. 

Simaetfais tillyardi n. sp. 

17| mm., Head and thorax white mixed with pale fuscous. Palpi, 

C nd segment strongly tufted beneath, white mixed' with fuscous, terminal 
sent white mixed with black. Antennae black annulated with white. 
Abdomen bronsy-fuscous, suffusedly annulated with whitish. Le^ whitish 
nixed with bronzy-Iuscous, apices of tibiae and tard annulated ^th white. 
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FozewingB moderate, costa hardly arched, apex pointed, termen markedly 
ainnate, oblique ; pale bronzy-fuscous mixed with dark fuscous ; markings 
snow-white ; a small basal patch ; a broad band before middle, projecting 
outwardly in disc and touching following band ; an outwardly - oblique 
fascia from costa beyond middle, coalescing in disc with broad band at ^ 
and terminating on tornus ; a terminal band, dilated at apex ; in the dark- 
fuscous discal area and above dorsum at f are a few shining steel-blue scales : 
fringes on termen pale bronzy - fuscous with three white lines, on costa 
dhtket fuscous with median white line. Hindwings gre 3 rish-fuscous ; apical 
I Bufiusedly white : fringes fuscous ; a broad median band and tips white. 

Very distinct ; from the breadth of the white band the general effect 
is that of a white species with narrow fuscous fasciae. 

A single female taken in March by Dr. R. J. Tillyard on Mount Conk 
at an altitude of 2,500 ft. Type in coll. Cawthron Institute. 

Mnesar(*habidae« 

Mnesarchaea similia n. sp. (Fig. 4.) 

11 mm. Head white. Palpi white with a few brown scales on 
second segment. Antennae dull ochreous. Thorax pale ochreous, mixed 
with fuscous anteriorly. Abdomen fuscous-grey. Legs greyish-fuscous, 
tarsi annulated with ochreous-white. Forewing^ lanceolate, costa moderately 
arched, apex acute, termen straight, very oblique ; ochreous-wliitish, densely 
irrorated with bronzy and dark fuscous on apical half ; a broad stripe of 
bronzy-fuscous along basal half of costa, its apex angled obliquely down- 
wards towards tornus and extending across wing ; a large subtriangular 
blotch of white or ochreous-white on costa following apex of costal stripe* ; 
an ochreous stripe along dorsum enclosing a dark-fuscous blotch at f ; 
a white striga from costa at about margined posteriorly with black ; 
a narrow wlute line between this and apex ; a black band along termen, 
interrupted with white scales : fringes pale bronzy ; a black spot opposite 
apex followed by white tijw and some white tips about middle of termen. 
jffindwings fuscous with purplish reflections ; fringes bronzy-fuscous. 

Very similar to M, hamadelpha Meyr. in colour and markings, but a 
slightly larger and darker insect ; the genitalia offer very distinct characters. 

Mount Arthur tableland (4,50() ft.), in December ; Cobb Valley (2,800 ft.), 
also in December; and Flora River (3,250ft.), in January. A few male 
specimens from each locality. Holotype (^) and paratypes in coll. 
Cawthron Inaritute. 

Micboftbrygipab. 

Sabatinca aemula n. sp. (Fig. 5, C and D.) 

d 11~12 mm. Head and thorax reddish-ochreous. Palpi ochreous. 
Antennae dark fuscous, basal fifth (in $ basal third) ochreous. Abdomen 
greyish-fuscous. IjCgs ochreous, last tarsal segment fuscous. Forewings 
ovate-lanceolate, costa strongly arched basally, apex acute, termen very 
oblique, slightly sinuate ; shining ochreous, darker on apical half and above 
dorsum at ba^ ; a silvery-white fascia from costa at middle ; irre^lar 
and variable in shape, sometimes spot-like, sometimes reaching midcue of 
wing where it touches an irregular black spot ; a similar but usuaU]| 
bro^r fascia at also connecting with a black (generally transverse) spot ; 
sometimes a silvery-white dot or dots between second fascia and apex ; a 
series of silvery-wmte spots round termen: fringes reddish-ochreous with 
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a very obscure dark basal lino. Uindwings fuscous-violet : fringes, fuscous 
on basal half of dorsum, oclireous with a fuscous basal line on remainder 
of wing. 

This and the following species are superficially very similar to 8, chrysar- 
gym (Meyr.). The present form is a rather larger insect and has less 
whitish suffusion. Good structural differences are to be found in the 
genitalia. 

Cobb Valley, in December. Common among rough herbage and under- 
growth at a damp spot on the edge of the forest. A single specimen taken 
also on the Mount Arthur tableland at an elevation of about 4,000 ft. 
Holotype (<J), allotype (?), and a series of paratypes in eoll. Cawthron 
Institute. 



Fio. 5. — A. Sabaiinca chry^argyra (Meyr.). Dorsal view of ninth teigite (upper half 
of tegumen). B. Inner view of valvs. 

0. Sabaiinea atmula ii. sp. Dorsal view of ninth tergito. D. Inner view of 
vaJva. 

B. Sabaiinca auraniiaea n. sp. Dorsal viow of ninth tergito. F. Inner view 
of valva. 

Sabaiinca auraniiaea n. sp. (Fig. 5, B and F.) 

(}$. 104-12^ mm. Head, palpi, and thorax ochreous. Antennae 

fuscous, basal (in $ basal ochreous. Abdomen greyish-fuscous. Legs 
ochreous, tarsi annulated with fuscous. Forewings ovate-lanceolate, costa 
strongly arched basally, thence straight, apex acute, termen very oblique, 
iMghtly sinuate ; reddish-ochreous ; a silvery-white irregular fascia from 
costa at i, sometimes reaching across wing ; a similar fascia at f, expanding 
into a blotch on costa ; two silvery-white spots on costa between } and 
apex ; five or six interrupted blackish fasciae between | and apex, forming 
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prominent spots on costa, termen, and dorsum : fringes reddish-ochreous. 
Hind wings fuscous- violet : fringes fuscous, mixed with ochreous round apex. 

The species may be separated from both chrysargyra and aetnula by the 
dark apical strigae and the general darker colouring ; the genitalia of the 
male show sufficiently definite differentiating characters. 

Dun Mountain, Nelson. Five specimens taken in November and 
December in forest at elevations of from 1,000 ft. to 2,500 ft. Holo- 
type (J), allotype ($), and three paraty^jes in coll. Cawthron Institute. 


A Method of Injecth}^ the Tracheae of Insects, 

By H. B. Kikk, M.A., F.N.Z.lnst., Professor of Biology, Victoria 
University College, Wellington. 

[Head before the Wellington Philosophiral Society, 24th Dersmber, 1923 ; rereAved by 
Editor, 31M December, 1923 ; issued separately ^ 28ih August, 1924.] 


The following method of injecting the tracheae of insects is so simple and 
obvious that I find it liard to suppose that it is new. I cannot, however, 
hnd any mention of it, nor can 1 find any one that is acquainted with it. 

Prepare metagelatine in the usual way, by adding ammonia to a gelatine 
solution and keeping the solution melted for some hours until, on cooling, 
it does not set. Add a solution of carmine, and pass the mixture through 
a thin filter-paper. Place the mixture in a small beaker or other vessel, 
and put the insect (killed by chloroform to which amyl-nitrite has been 
added) in the mixture, subdierging it by means of a disc of perforated zinc 
or otherwise. Set the beaker in a desiccator fitted with an exhaust-tube. 
It is desirable that it should also have a stop-cock. Exhaust by means 
of a suction-pump. When the desiccator is as completely exhausted as 
possible, stop the pump and reopen the stop-cock a very little, allowing the 
air to enter -slowly. The pressure of the air, of course, forces the mixture 
into the exhausted tracheae. The advantage of the stop-cock is that the 
pressure is not restored all at once, and thus the mixture has time to reach 
the finer tracheae. 

Remove the insect, and at once make a slit in the body-wall to permit 
the access of liquid to the peri-visceral spaces. Place the insect in acid 
alcohol of 70 or 75 per cent, in order to set the gelatine and precipitate the 
carmine. Dissection may be made in twenty-four hours. If the operation 
has been successful, not only will the main tracheae and the air-sacs be 
filled, but the finer tracheolae as well. Unless much time has been lost 
before immersion of the insect in acid alcohol, tlie colouring-matter will 
not have diffused through the tracheal walls. 

In the case of adult lepidopterous insects it may happen that one or 
more of the stigmata become closed by loose scales, so preventing the inflow 
of the gelatine mixture. % 

Among other applications of the method is the ^ng of the lunp of 
air-breathing vertebrates in case it is desired to obtain a cast of the lung- 
cavity. 
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Nmo Zeaikmd HyinpHlidae (Order Tri<Aoptera). 

By Mabtut E. Moshlt, F.E.S. 

Commaoioated by R. J. Tillyaid, M.A., DBc. 

[Rmd before (he Ndeon IndUnUe, 19th December, 1923 : received by Editor, 31et December, 
1923 ; ieeued eeparatdy, 28lh Avifuet, 1924.] 

Maw Zealand Hydroptilidae have attracted little attention, and only one 
species, Oxyethira nJbi^s McL., has been described. Even for this species 
the description is incomplete, as no drawings of the genitalia have hitherto 
been published. 

A year or two ago Mr. Jack Henderson sent home a dozen or so of 
these little insects, and it was at once apparent that 0. albiceps was by no 
means the only representative of New Z^land Hydroptilidae ; and in a 
small collection sent me from the Cawthron Institute, Nelson, by Dr. 
R. J. Tillyard, with the request that I should describe any new material 
that I might find included in it, I found that there was, besides 0. aUnoeps, 
at least one species distinct from those which Mr. Henderson had sent. 

Tl^ee speciea form a group by themselves, and, although they have 
certain characters resembling those of Oxyethira, yet they differ consistently 
ill other respects, and furnish material for a new genus, described as 
follows 


Paroxyethira n. g. 

Spurs 0, «3, 4. Ocelli present. Head furnished posteriorly with two 
large lobes or caps. Antennae in S with 32 Jo 41 joints, according to 
species. Palpi as in Oxyethira. Wings long and slender, apices very 
acuminate and generally furnished with tufts of white and also black hairs. 
In both anterior and posterior wings the sector (according to MacLachlan’s 
nomenclature) is forked twice and upper branch of cubitus once, as shown 
in fig. 1. 

Abdomen of $ having terminal dorsal segment excised with a wide 
dee|> U-shaped excision extending nearly to base of segment, exposing the 
perns in the cavity thus formed, and in one species a complicated arrange- 
ment of asymmetric, strongly chitinized teeth. 

Superior appendages with apices directed towards each other and gene- 
rally concave. From base of seventh ventral segment arises a process 
either broad and short or long and slender, according to species, and 
thickly covered with hairs. Sixth ventral segment armed with a tooth. 

Abdomen of the 9 resembling Oxyethira. • 

Paroxyethira tUlyardi n. sp. (Figs. 2, 8, 4, 6.) 

Length of anterior wing, 3-6 mm. 

Antennae about 36-jointed in ^ ; last dorsal segment excised as above ; 
superior appendages very short, armed at extremities each with a riiort 
blunt finger-like tooth, directed inwards. In dorsal cavity can be seen, 
in balsam preparation, a series of strongly chitinised hooks, most of wbioh 
ate grouped on right side of cavity with blackened apices directed towards 
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Ilo. ci Paroeytlhira tittyardif e. 

Flo* 2.— P. UUffardlf dorttL Portion 
W of penii remorod between A end B. 
Fko. 9.— P. Hlfyaedit d , ventraL 
Fto. A— P. tUlifardif <r, from the dde. 


Fio. 5.->-P, UUyardi^ 9 • ventral 
Fio. 6.— P. hendaramif d , doml. 

Flo. 7.^P. Imdarmm^ d » ventral. 

Fro. A— P. henderdonif d » from the dde^ 



Fio 9 — P. henderaoM, ? , ventral. 
Fio 10 ~ P eatowt j « doraal. 

Fxo 11 — P eatont. s , ventral 
Fio. 12 — P. eolom, cf • from the side 


Fio. ^Oxydhhra alb%up»t S « dorsal 
Fio 14 — 0 . albteeps, i , ventral 
Fro 15 dUneepa^ ^ , from the side 


Moselv. — Nev) Zealand Hydroptilidae. 


673 


left ; penis in all examples before me much exserted, and bearing a strong 
blackened tooth towards apex ; process of seventh ventral segment short 
and broad ; tooth on sixth ventral segment long and slender. 

In ? the abdomen is stout, the last ventral segment deeply excised. 
There is a short tooth on penultimate segment. 

Tarawera, North Island, New Zealand ; 12th November, l‘Jl9. 
Cawthron Institute collection. 

Paroxyethira hendersoni n. sp. (Figs. 6. 7. H, 0.) 

Length of anterior wing, 3 mm. 

Antennae about 41 -jointed in (J. Last dorsal .segment excised as above ; 
superior appendages long, broad, and concave ; lower edges anned with 
numerous teeth. Towards their bases are two slender hooks curved over 
l>enis-sheaths, which are strongly bent downwards before apices; penis 
long and slender, with a small hook sorm* distance below apex: ventral 
process of seventh segment very long and spatula-shaped, with blunt 
rounded apex. 

In 9 the abdomen is stout and at base of seventh ventral segment are 
two strongly chitinized plates bent over and directed towards each other. 

Habitats, - -River Tekapo, Mackenzh* County, South Island, New Zea- 
land ; 24th January “3rd February, 1922: in my collection. Spreydon, 
South Island, New Zealand ; October, 1919 : Cawthron Institute collection. 
Arthur’s Pass, South island. New Zealand : I6th January, 1920 : Cawthron 
Institute collection. 

Paroxyethira eatoni n. sp. (Figs. 10. 11, 12.) 

Length of anterior wings, cj, 3 mm. 

Antennae about 33-jointed in cj. Last dorsal segment excised as above ; 
superior appendages concave, long and slender ; upper margins gradually 
dilated below apices and curving inward ; lower margins armed with teeth 
and strong hairs ; penis long and slender, with small hook some distance 
below apex ; penis-sheaths long and strongly chitinized, extending nearly 
whole length of ])enis ; process of seventh ventral segment as in P, Ae/wier- 
soni ; tooth on sixth ventral segment short. 

Female unknown. 

Habitat. River Tekapo, Mackenzie County, South Island. New Zea- 
land; 24th January 3rd February, 1922. In my collection. 

Oxyethira albiceps McL. (Fig^. 13, 14, 15.) 

As no figure of the genitalia has hitherto been published, I include 
amongst these descriptions drawings from the single that I have before 
me. I am not altogether satisfieii with these figures, as the balsam pre- 
paration has become very transparent and the various parts are somewhat 
obscure. The lateral aspect is a freehand sketch. 

Habitat.--- Spreydon, South Island, New Zealand. Bred by G. V. Hudson. 
Cawthron Institute collection. 

In conclusion, I must express my thanks to Mr. Kenneth J. Morton, 
wha kindly read through and verified the above descriptions. 


22— Traos. 
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The Leaf-mining Insects of New Zealand ; Part S — The Genas 
Nepticula ( Lepidoftera) , and the Agrcmyeidae (Diptera) con- 
tinued, and GracUaria ttelenitu Meyr. (Lepidoptefa). 

By Morris N. Watt, F.E.S. 

[Read before the Wanganui Philosophical Societp^ 6th Roveniber^ 2923; received by Editor 
31st DecetnJber, 1923 ; issued separately^ 2^ 2926.] 

PUtes 67, 08. 

(27.) Nepticula lucida Philp. (The Beech-nepticulid). 

Nepticula lucida Philp., Trans. N.Z. Inst, vol. 61, p. 225, 1919 ; 
vol. 53, p. 197, 1921. 


The Imago. 

PhilpoU's Original Description. — See Trans. N.Z. Inst., vol. 61, p. 225, 
1919. 

Type in Mr. C. Clark’s collection, Dunedin. 

Oeneral Notes.’— There is very little variation in this moth. During the 
past season a series of several hundred was reared. The white band at f is 
formed by junction of apices of two triangular areas — one on dorsum 
(the larger), one on costa ; dorsal area together with its fellow on opposite 
wing form a well-marked diamond saddle on back when moth is in resting 
position. In a few specimens the dorsal and costal spots were not united, 
and in one both were wanting. Anterior three-fifths of forewing is shining 
dark grey with bronzy reflections viewed in bright light ; apical two-fifths 
densely irrorated with black scales, and there is a distinct black cilial 
line. Head light yellowish-brown, b^al imnt of antenna and eye^p white. 
Thorax dark grey. Ventral surface of abdomen, and legs silver-grey. 
Wing-shape similar, though smaller, to N. perissopoy and venation the 
same as in species already described. Flight erratic and fast, and if a 
resting moth he disturbed it will run and jump with considerable activity. 

Distribution. 

So far this beautiful Nepticulid has been found in only one very restricted 
locality, on the banks of Waitati Stream, about five miles from Waitati 
(Dunedin). Considering the wide distribution of the food-plant, the moth 
should be found in other localities, and careful searching at the right time 
¥rill no doubt bring it to light. Originally found by Mr. Clark on 7th 
December, 1919, by beating imagines from birch-trees. The locality was 
visited on 13th November, 1920, but neither mines nor imagines were 
found. On 20th August. 1921, large numbers of mines, larvae, and pupae 
were obtained ; on some branches about 6 ft. from ground almost every 
leaf was infected. A large number of actively-mining larvae were secured 
and placed in breeding-jars : most had spun their cocoons and pupated 
by 30th August, 1921 ; first imagines emerged 22nd September, and others 
continued emerging till 26th October, the greatest number emerging d^ng 
first week of O^W. A visit to the locality on 23rd October revealed 
only a few active larvae. 
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Food-plant, 

The silver southern-bc^eoh. Nothofaqm Menzies%% (tawhi, tawai), known 
variously as ‘‘ brown-birch,” “ red-birch/' “ white-birch,” and “ silver- 
birch,” a tall evergreen forest-tree with small tough serrate leaves, occurnng 
usually in subalpine belt throughout South Island, and as far north as South 
Auckland district in the North Island, being found on Mount Ruapehu 
but not on Mount Egmont. 

Ovum and Eqy-laymq 

Ova laid singly and well attached, persisting more or less undamaged 
long after lava has vacated mine. Egg occupies an almost invariable position 
on upper surface of leaf, close to or alongside midrib, rarely mon' than J in. 
from junction of stem and leaf. Fresh ova have not yet been seen, and 
the following description is taken from empty shells : Class flat (?1 ; shape 



Fio. 1. — Typical mines of N, luada in leaves ol Sothofagus Menziesti, The ahite 
line in the expanded terminal portion mdicates the oourse taken by the 
• larva in formation oi the blotch, (ramera-lucida sketches.) 


oval, well rounded above, wafer-ltke, a slight fringe round outer margin 
of base ; no ^^oided sculpturing beyond a slight roughening of shell ; shell 
strong, transparent, shiny, white, becoming more or less filed with f rasa- 
granges as soon as larva commences mining ; average dimensions, 0*36 mm. 
by 0*26 mm. 

The Mine, (Fig. 1.)' 

A small narrow more or less tortuous gallery. In its first part it is earned 
close against lower cutiole, reaching upper ofiy here and there within leaf- 
cells, this part of mine therefore appearing on upper surface of leaf as a 
line ci minute irre^ar pale-coloured spots, very much the same as in the 
ca^ of N. fuhxs. mmainder of mine close against upper cuticle, and entire 
course of gallery is plainly discernible on both surfaces of leaf. Colour 
dark grey to brown, but not conspicuous, chiefly owing to small sise. From 

22 * 
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egg-attachment larva mines directly into leaf and courses outwards towards 
circumference in more or less indirect manner in region between two of the 
coarser veins ; having reached outer margin, mine follows approximately 
the serrated edge of leaf towards tip of midrib, and, crossing this, continues 
along margin for some distance, finally turning inwards towards centre 
of leaf ; about this time larva is full-grown, and emerges from mine by 
cutting small slit in roof of gallery near termination. Latter third of mine 
generally somewhat vermiform, and may be so coiled upon itself as to form 
small blotch. 
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Fiq. 2. — Netal map of adult larva of N, lucida, X. ogjfgia, 

X, erechtitus, and X. perisaopa, 

Fia, 3. — ijetal map of adult larva of X, fulva. 

Three distinct jiarts of the mine can hi* distinguished ; at or near the 
jmiction of these parts the two moults take place, the third (final) moult 
occurring within cocoon, the’ cast skin remaining round caudal extremity. 
In almost every (jase the expanded portion of mine is in that half of leaf 
opposite the one on which egg is laid. There is no tendency to the 
formation of branches. Fra«8 finely granular, brown, and tightly packed 
in gallery, completely blocking it except for terminal 3 mm. ; occasionally 
in expanded mine frass will leave a narrow clear area along either side. 
Colour of mine depends upon age, but as a nile the earlier part is dark 
grey to black and expanded (xirtion brown. Rarely more than one mine 
to a leaf. Average length of gallery about 25 mm. Character of mine 
can most readily studied by transmitted light. 

The Larva. (Text-figs. 2, 4, 11, and Plate 67, fig. 1.) 

Length when full-grown, 3*5-4 mm. Ground-colour pale greyish-green, 
with the greenish-brown alimentary canal showing oleariy through trans- 

C krent dorsal wall. Dorsum of tenth abdominal segment with strong 
ack chitinous rod on either side (fig. H) and a third in mid-line. Body 
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cylindrical, slightly attenuated caudarl, segments well rounded but not 
deeply incised ; pxolegs on II, 111, 2, 3, 4, 5, 6, 7, without booklets. 
Head flattened, retractile, black. Prothoracic shield black. (Vphalic 
ganglia reddish-brown ; ventral chain of ganglia very distinct, reddish- 
brown, the ganglia connected by double coiris. Mines dorsum upjKTmost. 
Skin thickly covered with a coarse pile. (Plate 67, fig. 1.) 



Kio. 4. — ^Adult larval head-pieoo of N. lurida, 

Pio. 5. — ^Adult larval head-piece of fulva. 

Fio. 6. — Adult larval head-piece of N, ogygia, 

Fio. 7. — ^Aduit larval head-piece of A. ere^itiui. 

Flu. 8. —Adult larval head-piece of N. periMopa. 

Fiu. U. — Ventral view of a cleared Nepticulid larval head-piece, showing 
the nature of the internal skeleton. 

Fig. 10. —Antenna of a Nepticulid larva. 

Fio. 11. — 8etal plan of tenth abdominal segment of S. lu/cida. 

Fig. 12. — Setal plan of tenth abdominal segment of N. Jvlva, 

Fio. 13.— Setal plan of tenth abdominal segment of N. ogygia. 

Fig. 14. — Setal plan of tenth abdominal segment of A. erechtitus. 

Fig. 16. — Setal plan of tenth abdominal segment of N. periwopa. 

Fig. l(i. — Setal map of adult larva of 0, seZeni7i>. 

The larval chaetotaxy of the five species so far dealt with may here 
be compared. Ohily larvae in their third (final) instar have be.en examineil, 
since the setae in the earlier instais are so fine and transparent as to 
make their charting extremely difficult. The setal plan of aclult Nepti- 
culid larva is shown in the figures. The plans of N. hwida, N. perisaopa^ 
ogygia^ and N. ereehtitua (excluding the tenth abdominal segment! were 
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found to be identical, whereag that of N.fulva difEeied in pi of the piothorax 
being placed fai caudad of the tau gtoup, and rho in the abdominal seg- 
mentB taking up a position behind and below epsilon, behind and level 
with the top of the spiracle. In all species beta is absent in the abdominal 
segments, and an extra minute seta appears above epsilon in the meta- 
thorax. In searching for good spedfic characteristics the chaetotaxy 
of the tenth abdominal segment was found to ofEer a slight clue (see 
figs. 11-16), but the most marked specific characteristics were found in the 
clothing of the larval skin ; these are shown and described in Plate 67. 
The presence of a minute sensory organ or puncture on the prothoracie 
shield (marked x in figs. 2 and 3) was found in all specimens. 

Camera-lucida sketches of the bead-pieces were made, and appar in 
figs. 4-8 , size and shapt* appear to be the best specific characteristics ; 
all in common have front narrowed caudad, lobes of epicranium extend* 
ing caudad to a considerable distance behind meeting-point of front and 
vertical triangle, and the single ocellus on either side. 

The Cocom. 

2*5 mm. by 1-6 mm. A small ovoid structure of fine white silk. 
Unlike the^ilk of the four species already dealt with, it docs not change 
to hiown on exposure to moisture^ Cocoon constructed outside mine 
amidst foliage of food-plant, either in crevices in bark, in angles of branches, 
or between two leaves. Closely woven and surrounded by a fair amount 
of loose flossy silk, by which it is attached to its support. At anterior 
end is a prepared transverse slit, which is kept closed by the loose silk. 
Construction occupie^i about three days. 

The Pupa, (Fig. 23.) 

Female. Ventral aspect : Body roughly oval in outline, flattened durso- 
ventrally, about twice as long as broad, front bluntly rounded. Maxillary 
palp stretching from antenna to labrum ; labial palpi short, slightly divergent 
caudad and riightly longer than maxillae. First logs stout, reaching to 
caudal extremities of second coxae ; only a very slight slip of first femur 
to be seen between leg and maxilla ; second legs extend to about half-way 
between caudal extremities of first and third ; a short length of tibae of 
3 extends caudad from beneath extremity of 2, while tibia of 2 extends 
slightly caudad of extremity of 1 ; third legs appear from beneath caudal 
extremities of antennae and second legs, and, meeting in mid-line, extend 
as far as segment 10, farther in the male. Antennae segmented, extend 
to just beyond second legs, but in male nearly to caudal extremities of third 
legs. Coxae of about eoual length, first about twice as long as broad ; they 
entirely cover ventral abdominal wall beneath. Forewings extend caudad 
beyond third legs ; no sign of hindwings.on ventral aspect. 

Dorsal aspect : Prothorax extremely narrow, almost obliterated in mid- 
dorsal line ; spiracles on prominent elevations on segments 1-8. Indica- 
tions of ^ht mid-dorsal ridge on abdominal segments. Segments 3-7 
inclusive in female, and 3*8 inclusive in male, bear anteriorly a single row 
of about seven small spines directed caudad. A pair upturned 

hooks on segment 9 in female and segment 10 in male. Movement can 
take place between all abdominal segments excepting last three. Cdour 
at first pale green, a black V-shaped area directed oephalad on dorsum of 
s^ment 6. 
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AvBuax MiASDBBMBim or Pupa. 


MnuNuvment at 


Upp«r border of maxillary palpi . 
Bottom of labiid palpi 
Bottom of fimt legs 
Bottom of second legs 
Bottom of third legs 
Extreme length 


j Length ftoin I Tnuig\erse ! VcnttO'dorssl 
|Extnime Front. UUinetfr. DIaitieter. 


Mm. 

Miu. 

Min. 

0*25 ' 

002 

0*00 

0*52 

0*70 

0*00 

100 

0*70 

0*02 

1*50 

0*70 

0*70 

200 

0*28 

0*35 

2‘Oe 

•• 

•• 


Dehiscence, 

Pupa is normally extruded from cocoon to about level of second legs ; 
vertical and transverse splitting occurs as in other Nepticulids already 
dealt with. In many cases, where the imagines were reared from larvae, 
dehiscence took place entirely within cocoon. 


Comparative Table of Main CHARAorBRisTxos. 



The Lnn A. 

Tliu Mine. 

The Cbcooii. 

1 The Papa. 


Food- 

plant. 

Skin. ^ 

Ventral Chain 

1 of Ganglia. 1 

Class. 

Average 

Slsf. 

Posltluu. 

Ooloiir 

Dorsal 

Abdominal 

Spines. 

AT./nltPa . ' 

Okam 

Pile exoM- 
■ively mi- ' 

Hot noticeable 

1 

Blotch .. 1 

1 ii-Ssq. cmj 

Outside 

mine 

Bronn 

Sinale row. 

w.«nvM . 

OUana 

1 nut« 

PUe minute, 

Very distinct 

Gallery .. < 

^ 4 Stm. 

Outride , 
min* 
Outside 

Brown 

Siiifflc row. 

y.tridkfttiM 


PUe minute, 

Hot noticeable 

GaDery .. , 

, 3-4 In. ' 

Brown 

More than 

S.lunda .. 

Beech .. 

pleiitlful 
Pile very 

Very distinct 

1 

QaUwy . 

1 

26 mm. 

mine 1 
1 Outride 

White 

one row. 
Single low. 

N, ptrittopa 


ooane 


mine ' 



Bangiora 

Minute chi- 

1 Hot notireable 

Oaltory T 

Gallery 

' Within 

White 

Mure than 



tlnom 


bloteh 

4-Sln. 

mine 


one row. 



platen 



Blotch 1 







1 


iq. In. 

1 




J ' (28.) Gradlaria selenitis Meyr. (The Beech-gracilaria), 

GfocUaria seknUis Meyr., Trans, N,Z, Inst,, vol. 41, p. 15, 1909; 
vol. 47, p. 228, 1916; Oenera Inseetorum, vol. 20 , fasc. 128, 
p. 28, 1912. 

The hnago. 

MeyrieVs Original Ikscription,—See Trans, N,Z. Inst., vol. 41, p. 15, 
1909. 

Wing-venation is as shown in fig. 24. Note cross-vein below retinaculum 
(either M 5 or basal portion of M |^4 fusing with OuJ, and Cu^i, arising close 
to base of cell ; both these preculiarities were present in the five specimens 
examined. Male slightly smaller than female, and lighter-coloured, more 
reddish. There appears to be little or no range of variation. 

Type in Mr. Meyrick’s collection. 

Distribution. 

Apparently to be found in any of the silver sodthern-beech forests. Has 
been taken plentifully in bush on banks of Waitati Stream, Dunedin ; images 
being caught September to December. Mr. Clark has taken it uso 
at Tuatapere, The Hump (Southland), and at I.iongwood, in December. 
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Flu 17. — Head-oapsule of adult larva of (J. gelenttm, C'amera-luoida skotoh from a 
oleatad Hpecimen. The dotted linee mdioate the internal skeleton. View 
from above 

Fxu. 18.— Ventral view of head-capsule. 

Flu. 19. — Maudilble of adult larva of G wlemtts. 

Fig. 20. — ^I'he arrangement of the e>e8 m adult larva, 0, stltntbif. 

Fig. 21. — Pupa of 0 seknttM, ventw aapect. 

Fig. 22. —Pupa of G, dorsal aspect. 

Fiu. 23.>~Pupa of iV. /ucida, ventral aspect: /.front: /, labrum; e, e^e; mp. maxillary 
palp , m, maxilla ; fli, femur of iiiat leg ; Ip, labial palp ; li, first leg ; c, first 
coxa: Cq, second coxa; a, antenna; tibia ai second leg; 63, thud 
coxa ; ^2* second leg ; w, forewing ; tibia third leg ; 1$, third leg. 
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1^10 1- hkm of adult lana* A haida, 2*K), uiiataiiietl Note character of pik 

ftud <om|)aro length >\ith that of seta shoun 
la 2 adult larva, A ftthtt 2fK), eosine Note ininiiteiie'sS of bod} pile 

riu 3<-^kiii of adult larva, A fv/y/*a 21*0, al (aimim Note comiwiiative 
aparseiiess of pile 

Flo 4 —hkm of adult larva A emhlttun 21M» al caimiut 

Fio 6 -Skill of adult laiva. N 2^M) . eosine Note tntiie ah»tn«o of 

pile. Its plaie being taken b> minute plates or thukenuige ot skin 

Fio O^km of adult laiva, P pohfpodn, 2iK), unstained Note absence of pile 
around root of seta 

Pio 7.~Nkin of adult lar\a. G selenitic, 2Pt>, al tarmine Note pile consisting 
of minute triangular points 

Fio 8 ---Skin of adult larva. A welanoMbra, al caimine Note aljsenLe of 

pile, but thickened platelets of chitin , portion of densei dorsal saddle shoRii. 
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Flrt. 1. — Terminal l<*a\es of A’. hound to^i^thpr l\v laivae ot U, adunlis ; Aery 

slightl} enlarged. 

Fio. 2. — The aame, ahowiii^ dphi*-! eiuc ; alM>ut 4. 

Fia. 3. — The name ; one of the le.iA ea }ia\ iii^ Wn removed to »hou cocoon of O. seleniiia 
and oontamed pujw Note fiaHM colle* ted to one wde of cocoon. ' about 4. 
Fio. 4. — Mine of //. rhenopodu m leaf of tommon «hiikweed. Tracing* natural size. 
FlO. 6 . —Mine of A. urtiraf in leaf o! nettle Tranms, natural Hi/e, 
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Mr. Hudson records it from Mount Holdsworth, Tararua Range, 3, (XX) ft., 
22nd January, 1907 (the first discovery of the species); Mount Eamslaw, 
3,0(X)ft., 15th January, 1914: Mount Arthur, 3,5(X)ft., 7th January, 1919, 
and 18th January, 1920. Mr. Philpott has found it plentiful in all the Otago 
Nothofagus forests he has collected in, from 2,5(X)ft. to 3,000 ft., in December 
and January, mentioning particularly The Hump, Billow Mountains, Hunter 
Mountains, Wakatipu generally, Takitimu Mountain, Manapouri region ; 
very sparingly on the Dun Mountain, Nelson. Imagines be^t caught by 
beating in vicinity of food-plant, but may quite easily be reared from 
cocoons. Cocoons were collected on 20th August, 1921, and imagines 
emerged from 9th to 30th September, the greatest number emerging on I8th. 

Food^plant. 

Tlie silver .Houthern-beech, Nothojagus Menziesii (tawhi, tawai). 

Nothing at present known. 

The Mine, 

Characteristics not yet definitely known, but amongst leaves on branch* 
lets holding cocoons were many containing empty narrow galleries on 
underside of leaves ; there is no sign whatever of these galleries on upper 
surface ; mines shallow, and dry cuticle over them had a silvery appear- 
ance ; it would ‘apjjear that larva mines more than on»‘ leaf. In other 



leaves part or all of leaf-substance had been removed, leaving only the 
two dried cuticles much wrinkled, the under one contracted so as to cause 
leaf to curl, and in it was the hole by which larva left ; hollow within leaf 
contained a small amount of fine black granular frass. It would seem safe 
to assume that the larva does not confine itself to one leaf, that the mine 
is at first a narrow gallery on underside of leaf, and finally the larva 
blotches entire leaf and possibly more than one. Mines should be looked 
for during August and Noveml^r. 

The Larva, (Text-figs. 16-20, and Plato 67, fig. 7.) 

Full-grown larva, prior to pupating, about 1 cm. in length ; pale cream 
to white, with a narrow pale-green dorsal streak ; head pale grey, sutures 
darker brown, tubercles and setae colourless. 

Head with setae shown in figures, which wen^ taken from a specimen 
cleared in potash and mounted without pressure. Mandible and eyes arc 
shown in figs. 19 and 20. 
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liarva cylindrical, aegmental incisions shallow ; thoracic legs well 
developed ; ventral prolegs on segments 3, 4, 5, these and ana) prolegs 
possessing crochets arranged in a lateral penellipse enclosing a transverse 
series, all umordinal. Skin thickly covered with microscopic triangular 
points, except in tubercular areas, which are bare save for setae. 

Alpha is a smaller seta than beta, and is situated above and in front 
of the latter in all segments excepting 9, where it is below ; on mesothorax 
and metathorax and segment 9 it occupies a common tubercular area with 
beta, rho also being included in this area in the latter segment ; rho is 
placed below epsilon on the thoracic segments, epsilon being absent in 9 ; 
eta is directly above kappa in prothorax, but below and in front in remain- 
ing thoracic segments, where kappa is closely associated with theta caudad ; 
pi is normal ; tau is a varying group as shown ; sigma is normal. Several 
minute subsidiary setae apj)ear as shown in fig. 16. 

The Cocoon. (Plate 68, figs. 1-3.) 

Two (occasionally three) leaves are cemented together with silk around 
their outer margins, two opposing leaves, one on either side of branchlet, 
being chosen ; their bases close to stems are first connected and gradually 
drawn together with silk, then the opposing margins. Should the leaves 
be more than usually difficult to draw together, the stem of one vdll be 
partly cut. In most cases leaves at ends of branchlets were chosen (see 
Plate 68, fig. 1). A fine thin cylindrical cocoon is constructed, slung like a 
hammock across the interior between the leaves, usually in the direction 
of the long axis (Plate 68, fig 3). The silk is exceedingly fine and strong ; 
is at first white but becomes later pale brown. I^ength, 6-7 mm. ; 
diameter, l*5-2 mm. Anterior end attached to surface of one of the leaves 
near, but never at, the attached margin ; here, just prior to pupating, 
larva prepares a small circular exit, the leaf being eaten away till only 
the thin transparent outer cuticle remains. Besides the cocoon the space 
between the leaves contains a variable amount of dry (rass-granules, mostly 
collected to one side of cocoon and more or less adherent to it. Cast larval 
skin remains within cocoon. 

The Pupa. (Figs. 21. 22.) 

Cylindrical, extremities bluntly rounded ; abdomen slightly attenuated 
caudad from fifth segment ; free movement in male between ^-5, 5-6, 6-7, 
in female between 4^, 5-6. 

Ventral aspect : Head- cutting-plate small and non-serrate ; eye only 
slightly overlapped by antenna ; a dmall area representing maxillary i)alp 
separates lower margin of eye from cephalic extremities of first and second 
logs ; a small seta on either side of clypeus near caudo-lateral angfc ; 
mandibular area well defined ; labial palpi narrow ; maxillae broad above, 
meeting in mid-line below labial palpi, they pass beneath the first legs and 
reappear lower beyond caudal extremities of these latter, terminating just 
beyond second legs ; femora of first legs encroach upon lateral margins of 
upper third of maxillae ; first legs extending from maxillary palpi above 
to about level of junction between fourth and fifth abdominal segments, 
meeting in mid-line in their lower fourth they here overlap maxillae ; 
second lej^ occupy interval between antennae and first legs, extending 
from maxillary palpi above as far as or slightly farther than caudal 
extremities of maxillae ; third legs occupy mid-line from caudal extremities 
of maxillae and second legs to junction of seventh and eighth abdominal 
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segments, occasionally as long as or slightly longer than bofly ; antennae 
narrow, segmented, extending beyond abdomen ; forewings occupy only 
«bout one-fourth of ventral aspect of pupa, and extend to junction of fifth 
and sixth segments. 

Dorsal aspect : Front possesses two well-developed setae, one on either 
ttde of and behind prominence of cutting-plate ; prothorax widest against 
antennae, narrow across dorsum but slightly produced cephalad in mid- 
line ; mesothorax possesses a pair of si^l lateral setae in upper part ; 
metathorax of about same length as upper abdominal segments, hindwings 
extending only as far as second abdominal segment, a pair of small setae 
cephalad ; indications of a slight median ridge on tlioracic segments. 
Abdominal segments — spiracles small, circular, slightly elevated, those on 
first segment covered by wings, absent in 9 and 10, those on 8 smaller and 
situated more ventrad than the rest : a pair of dorsal setae on every 
segment excepting last four, a long slender dorso-lateral seta on each 
segment below and behind spiracle, and a smaller lateral one below and 
in front of the spiracle in segments 2-6 inclusive ; on uppr part of 
dorsum of segments 2-8 inclusive is a narrow bolt of two or thre^e irregular 
series of short stout bristles directed caudad, and over remainder of dorsum 
of these segments, excepting 8, are irregularly scattered a numb«‘r «)f very 
minute spines, most marked in 2 and least developed in 7 ; segment 10 
bears two pairs of very minute tubercles — one pair ventro-lateral, the other 
dorsal. 

Avbraoe Measurbmekts of Pupa. 


McaiumiK'iit at 

Length from 

TraDi\ true 

Vcntro-dorial 

hxtreinf* Front. 

Diniuvtcr. 

Diaiiietor. 


Mm. 

Mm. 

Mm. 

Bottom of eyes 

0-47 

0-7U 

0 70 

Bottom of labial palpi 

1-27 

0U3 

003 

Bottom of first legs 

. . ) 2'SM 

OlH) 

093 

Bottom of maxillM 

3-44 

O'Hfi 

0*03 

Bottom of second legs 

. . 1 ;P5r, 

0-8U 

0 03 

Bottom of forcHings 

. . ' 3*80 

0*73 

0*86 

Bottom of third legs 

. . j 4 tm 

0*42 

0*42 

Bottom of antennae 

5-58 

1 

1 

Bottom of tenth segment 

. . 1 4'8fi 



Dehiscence, 

1 

(Plate 68, fig. 2.) 




Pupa extruded as far as seventh or eighth abdominal segment Vertical 
splitting takes place dorsally along mid-line of vertex, prothorax, and meso- 
thorax, but not extending into metathorax. The front, with antennae, 
portion of eyecaps. mandibles, maxillae, and labial palpi, becomes almost 
totally removed, being retained only by caudal extremities of maxillae. 
Thoracic appendages become more or less freed, but rc^tain their connection 
caudad. 

(29.) Haplomyza chenopodii n. sp. (The Beet-fly). 

The Iftuufo. 

Female. Frons, antennae, proboscis, palpi, and genae lemon-yellow ; 
ocelli yellow; ocellar triangle black; eyes and occiput black; arista 
black, pubescent ; each orbit with three strong bristles ; post-vertical 
bristles longer than ooellar. 
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Thorax jet-black, shiny on dorsum ; pleurae almost entirely lemon- 

C dlow ; two or three small blackish areas ventrad, a larger black area 
'tween anterior coxae ; scutellum broadly lemon-yellow with a narrow 
brighter medial stripe ; four pairs of dorso-central bristles, anterior two 
pairs very weak ; two series of about four setulae each between the two 
anterior pairs of dorso-centrals ; apical scutellar bristles arise from yellow 
area, while lateral scutellar bristles are outside yellow area. 

Abdomen — dorsum black, posterior margins of tergites obscurely 
yellowish; sides yellow; under-surface dark-greyish. 

Legs— coxae, and femora yellow with a alight obscure blackening 
externally ; tibiae and tarsi dark-grey. 

Wings greyish, veins black ; costa to end of fourth vein at tip of wing ; 
hind cross- vein absent ; halteres lemon-yellow 
Length, 1-3 mm. ; length of wing, 1*6 mm. 

Type in author s collection ; reared from mines in silver-ljeet. Wanganui. 

Disiribisitott, 

Recorded from Wanganui, Auckland, and Napier (L. A Hay), Governor's 
Bay, Christchurch (Tapley), and is probably widely distributed throughout 
New Zealand. Appears to b(* most plentiful about December. 

Foo(hphnts. 

lias been reared from white and silver Wet, spinach, moust'-ear chick- 
weed (Cerastiuw mlgatnm), common chick week (Stella ria wedm), and 
fat -hen (Chempodinm alhnn), 

Egg-layiny ami La)ra. 

Eggs laid singly in minute semicircular i)ockots forced under upix-r 
cuticle of leaf. Average diameter of egg-pocket, 0-7 mm. 

Full-grown larva cylindrical, intestinal tract filled with dark-green 
food and very conspicuous through the transparent skin. C’olour whitish 
anteriorly, greenish posteriorly, extreme |X)8terior end yellow. Posterior 
respiratory processes long and prominent. Average length of full-grown 
larva, about 1-7 mm. Each half of mandibular sclerite with two very 
prominent teeth. First moult occurs about 8 mm. along mine from egg- 
|)ocket ; length of cast pharyngeal skeleton, 0*1 mm. Second moult about 
18 mm. from j»ocket ; cast pharyngeal skeleton, O-lfimm. in length. 

The Mine. (Plate 68, fig. 4.) 

A simple gallery, more or less narrow, tortuous, and gradually expand- 
ing. Greatest final width averages 1 mm. ; average length, 40- 60 mm.; 
width at commencement, 0-14 mm. Best seen on upper surface of leaves, 
but may be in i)art or wholly on under-surface. Colour pale green when 
fresh, rapidly becoming white ; there is no discoloration of leaf other than 
this. Sometimes short blind branches may bo found ; margins of gallery 
are somewhat uneven under a lens. In small leaves, or when several larvae 
are mining in the vicinity of one another, mines may cross and recross 
and become much involved, but there is never blotch-formation. Mines 
found mostly in leaves nearest the ground. Frass is black, scanty, semi- 
viscid, in a thin irregular line broken into short lengths, first on one side 
of gallery and then on the other. The larva escapes from terminal part 
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of mine before pupating. In trpng to rear these flies I have noticed 
numbers of immature larvae leave their mines ; these have not again 
entered a leaf, but have crawled about the jar for some hours and then 
died without pupating. Numbers of immature mines are also to lx* found 
in plants growing naturally ; I think such larvae have been the victims 
of parasites and that larvae do not otherwise leave the mine before 
maturity. Average duration of larval existence, hmrteen da\s. 

The Pupa. 

Pupation occurs outside mine and generally on ground beneath food* 
plant. Healthy pupa brown ; segments moderately rounded, of about 
equal length ; surface very slightly roughened with minute transverse 
rugae ; intersegment al areas b(*aring several series of very minute spines ; 
ant<*rior respirator/ ])roces8es small, slightly expanded at tips, black-tipped, 
only half as far apart as posterior, which are comparatively thick with 
black expanded tips. Average length of pupa, 1*33 mm. ; greatest trans- 
verse diameter, ()*62 mm. : greatest ventro-dorsal diameter, 0*58 mm. 
Average duration of })upal period, twelve days. 

When pupating, larvae shun light as much as possibh*, seeking the 
darkest corner, but not penetrating beneath thi* surface of the soil. 


(30.) Agromyza urticae n. sp. (The Nettie-fly). 

The Imago. 

Male. Frons orange; ocellar triangle, eyes, and antennae black; arista 
pubescent. Each orbit with four strong bristles ; post-vertical bristles 
longer than ocellar. 

Thorax — dorsum black, sides lemon-yellow with a relatively large rect- 
angular black area below and in front of wing-buse, and several smaller 
irregular patches below base. Halteres lemon-yellow. Scutellum broadly 
lemon-yellow. Pour pairs of dorso-central bristles with three or four aeries 
of setulac between anterior three pairs. 

Abdominal tergites black, yellowish posteriorly. 

Legs black, lower joint of femur yellowish. 

Wings pale grey, veins dark grey ; costa to fourth vein at tip of wing ; 
penultimate section of fourth vein one-sixth as long as ultimate ; and one* 
fourth as long as ultimate section of fifth. Length of wing, 2*4 mm. 

Length, about 2 mm. 

Type in author's collection ; reared from mines collected by Mr. Tapley 
at Governor’s Bay, Christchurch. 

Distribution . 

First discovered by Mr. Tapley at Governor’s Bay, in December, 1921. 
I have succeeded in rearing only* a single specimen trom numerous mines 
sent me by Mr. Tapley, who also obtained for me a number of the flies 
caught on the food-plant. The lar^^ae suffer greatly from the attacks 
of hymenopterous parasites. The fly would appear to be common at 
Governor’s Bay, but has not been recorded elsewhere. 

Food-plant. 

The common nettle {Urtica feror). 



686 


Tramaetiom. 


Egg-laying and Larva. 

Ova deposited singly in small pockets forced beneath the under-cuticle 
of leaf. Larva when full-grown 2-2*5 mm. in length, pale lemon-yellow, 
brighter orange posteriorly, with a black spot on dorsum of terminal 
three segments. Respiratory processes short and black-tipped. 

The Mine. (Plate 68, fig. 5.) 

A gallery expanding in its latter half into a somewhat irregular lobed 
blotch. Though visible on the under-surface of leaf, more conspicuous on 
upper, lying as it does immediately under this cuticle. Earlier part of 
the mine usually directed towards outer margin of leaf, which it follows 
for a longer or shorter distance, whereas blotch portion is usually in middle 
part of leaf against the midrib, which it does not cross. Average total 
length of mine, 2-8 in., the blotch occupying about ^ square inch. Colour 
of mine pale green. Frass black, granular, scanty and scattered, tending 
to collect into small heaps, especially in blotch portion. When there are 
several larvae mining in close proximity their mines usually coalesce, and 
a large composite blotch results. Larva escapes through a cut in floor of 
mine and descends to ground to pupate. There is a certain amount of dark 
discoloration of the 1^ on either side of first portion of gallery. 

The Pupa. 

Pupation takes place outside the mine (occasionally inside when para- 
sited) amongst rubbish on the ground. Length of pupal period, about 
three weeks. The pupa itself is dark brown in colour, similar in type to 
that of A. citreifetnorata. 


. ADDENDA AND C OBRIGENDA. 

Nepticula ogygia. 

New localities : Catlins (W. 0. Howes) ; Stewart Island (Miss Scott) ; 
Mount Ruapehu (Waimarino side), 3.700 ft., common (M. N. W.). The 
larvae inhabiting the very young leaves of 0. ariaredcens {^nitida) are 
uniform pale yellow when full-grown. 

Nepticula fulva. 

New localities: Nelson (A. Philpott); Governor's Bay, Christchurch 
(J. F. Tapley) ; Mount Ruapehu, north side, 3,7(X)ft. (M. N. W.). 

Nepticula progonopis Meyr. {Trans. N.Z. Inst., vol. 53, p. 336, 1921). 

Add this to the list in beginning of Part II of this series. 

Nepticula tricentra (Trans. N.Z. Inst., vol. 53, p. 212). 

Mr. Meyrick, who has seen bred specimens of this moth, says it is not 
tricentra, but a new species. I describe it below as N. ereeJUitus ; its life- 
history is as given under the name tricentra (No. 11) in Part II. 

Nq>ticula eredititua n. sp. 

9. 5 mm. Head and palpi pale brownish- white. Antennae, thorax, 

and abdomen grey. Legs dark grey. Forewings, ground-colour pale 
brownish-white, irrorated with dark-grey to black s^es more or less 
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condensed into throe rather diffuse transverse bars acro^ wing*— K>ne at base, 
one at | which is somewhat constricted in middle, the third occup 3 ring 
terminal one-fourth of wing ; the dark scales are more closely packed in 
middle of each bar : cilia light grey, a black cilial line. Hindwings and 
cilia light grey. 

Food^plant: Etechtiies argnia (not Senecio hellidioides, as previously 
stated). Also found mining in J?. prenanthoides in the same localities. 

Three further species of Ne^ioiUa are under observation — one mining 
in the lacebark {Uoheria popwnea), one in the yellow kowhai {Sophora 
ietraptera), and one in a small-leafed ground-plant on Mount Egmont. 

Phytomyam albiceps {Trans. N-Z. Inst., vol. 54, 1923, p. 485). 

The following note is from Dr. Martin Hering, of Berlin : “ The fly, 
mining in the sow-thistle, which you call P. alhiceps Mg. does not belong 
to this species, but is P. atricornis Mg. This insect is mining in Europe 
also in the sow-thistle (Sonchus), and in a great number of other plants. 
It is the most polyphagous leaf-miner in the world. I have compared 
your specimen with ours, and there is no difference. P. (dbiceps Mg., the 
Arlenisia leaf-miner never pupates h the mine.** 


On the Identity of Eurytoma oleariae Maskell. 

By A. B. Qahan, of the U.S. Department of Agriculture, Bureau of 

Entomology. 

Communicated by David Miller. 

\Heai before ike Weltington Phitoaopkical Soci^y, 2tHh OrUtber, 102S ; received by Editor, 
M NoesmbsTt 1923 ; issued separately, 23th August, 1924.] 

In January, 1922, the Bureau of Entomology of the United States De- 
partment of Agriculture received from E. S. (jourlay, of the Biologioal 
Department, Canterbury College, Christchurch, New Z^land, fifteen speci- 
mens of a small hymenopteron which he had determined as Euryiotna 
oleariae Maskell. According to the correspondent, these specimens were 
reared from galls on Olearia furfuracea, which were also inhabited by a 
species of C^domyid. Samples of the galls were also received. Com- 
parison of the specimens and the galls with Maskell’s description and 
figiues {Trans. N.Z. Inst., vol. 21, 1888, p. 255, pi. xi, figs. 1-16) left no 
doubt that the species had been correctly identified. 

This species is not an Eurytoma, however, nor even a Chalcidoid, but 
belong* to the Serphoidea and to the fomily Flatygasteridae, where it agrees 
best with the genus MetacUsis Foerster of the tri^ Inostemini. Mets^isis 
is said to have the scutellum flat and the antennal club of the female 
thiee-jmnted. In the present species the scutellum is not wholly flat, but 
tiansvenidy pillow-shaped as in many species of the genus PUUygaster, 
while the antennal club is not very well defined but appears to be six- 
jointed. One might with justice, perhaps, propose a new genus for it, but 
the relation to MetacUsis is apparently close, and it is deemed best to place 
it in tihat Mnus for the present. 

. Uadrdfs description is obviously inaccurate in some respects. The 
foQowing descriptive notes will aid in recognition of the species. 
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$. 2*3 mm. Head transverse, narrower than thorax; vertex 

entirely and temples above grauularly sculptured and pilose ; frons smooth 
and glabrous (sometimes with a narrow orbital line faintly granular) with 
a very small but distinct median tubercule in front of median ocellus ; 
face, cheeks, and temples below smooth and sparsely hairy ; occiput 
distinctly margined ; viewed from front the head is subtriangular and 
broader than high ; antennae ten-jointed, weakly clavate ; scape moderately 
long and somewhat curved ; pedicel fully twice as long as thick ; third 
joint as long and about as thick as pedicel ; fourth approximately two- 
thirds as long as third and about as thick ; fifth not quite as long as fourth 
and slightly thicker, about as broad as long ; sixth to ninth subequal and 
subquadrate or very slightly longer than thick ; tenth conical and very 
slightly longer than preening joint. Thorax ovoid, broadest before tegulae ; 
l>ronotum rounded in front and deeply and broadly emarginate behind ; 
parapsidal grooves complete and sharply impressed ; scutellum slightly 
convex and about twice as broad as long ; axillae transverse, deeply 
depressed or sunken and meeting on median line ; pronotum, mesosoutum, 
and scutellum finely granular and closely pilose ; propodeum with a shallow 
median channel bounded on each side by prominent caiina, transversely 
rugose between carinae and very faintly granular and pilose laterally ; 
mesopleura glabrous and polished with t^ree of four distinct longitudinal 
striae near dorsal margin ; metapleura pilose but practically smooth ; legs 
moderately long and slender, posterior tibiae with two unequal spurs ; 
forewings with a complete basal cell, the submarginal, basal, and median 
veins distinct though more or less vestigial, the submarginal faintly 
traceable for nearly half length of wing and terminating in a nearly 
obsolete knob ; whole surface of wing ciliated, basal portion a little more 
sparsely so than remainder ; hindwing with a non-ciliated area extending 
obliquely basad from booklets to posterior margin. Abdomen as long as 
head and thorax or a little longer, as broad as thorax, broadest at apex of 
second tergite, and distinctly margined laterally ; first tergite broader at 
apex than long down middle and strongly longitudinally striated ; second 
tergite a little more than twice as long as first, much broader at apex than 
at base, with a large ovate and well-defined depressed area on each side of 
middle at base, surface of tergite mostly smooth and glabrous but ¥dth several 
elongate punctures or short striations at basal middle, the depressed areas 
very finely punctured and pilose within, and lateral margins of tergite 
sparsely hairy ; tergites beyond second, short, weakly punctate, and hairy ; 
ovipositor concealed. 

Black ; antennae black ; coxae concolorous with thorax ; legs, except 
coxae, reddish-testaceous ; marj^nal carina of abdomen reddish beneath ; 
forewings faintly fuscous, the infuscation not uniform but more intense 
on median portion of wing; hindwing also faintly fuscous with hyaline 
spot behind booklets. 

Similar in every way to female except in antennae. These are not 
at all clavate, third and fourth joints are suoequal and each a little longer 
than pedicel, fifth a little longer than thick, sixth to ninth subequal and 
distinctly longer than thick, tenth ovate and about one and a half times as 
long as ninth ; all flagellar joints cylindrical and very shortly petiolate but 
not serrate. 

Described from fifteen specimens received, as already stated, from 
E. S. Gtourlay. The species is without much doubt parasitic upon a 
Ceeidomyid, possibly Cect^myia v^ariae Maskell. It seems highly probable 
that more than one species of Cecidomjridae has been confused under this 
name by Maskell. 
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Maori Music. 

By Johannes (\ Andersen, F.N.Z.Inst. 

[Htad before the Wellington Philoaophicul ^Society, 27th Jwie, 1023 ; received by Editor, 
3Ut December, 1923 ; iaeued eeparakly, 2Sih August^ 1324.] 

Plates <59, 79. 


SiNrE publication of the paper in volume 51 more details have come to 
hand regarding certain of the musical instruments of the Maori. 

The accompanying illustration of the roria, or Maori Jew’s-harp (Hg. 1), 
IS from a sketch sent by Mr. George Graham, of Auckland. The vibrating- 
strip, made from supplejack (kareao), was. he says, called arero (tongue) : 
\t gave like a spring, and stood considerable use. When it showed signs 
of losing its elasticity, or of cracking, it was replaced by a fresh piece. 
It gave rise to a pungent proverb : He arero kareao ka wkati, engari te 
arero wahine kaore kia whati — haere tona ana (A supplejack tongue will 
become cracked ; not so the tongue of a female — it goes on for ever). 
Evidently even Maori gallantry suffered lapses — hut truth will prevail. 
Mr. Graham says he last saw the roria in use at Kaipara about 1885. 



The same correspondent says that in old days a crier {kahkarauga) 
called attention to the fact that an announcement was to be made on the 
marae, or village square, by a blast on a pmnoana, or conch-horn (Plate 69, 
fig. 1). At the funeral obsequies of an old Ngati-Paoa chief of high rank, 
Kawiri P'uhata, the call was made by means of a glass bottle, first drained 
of its “ hard stuff.” 

Hamilton [Maori Art, p. 391) notes particulars of a " calabash trumpet ” 
mentioned by some authors, a specimen being in the British Museum. He 
believed it to be ” almost peculiar ” to the Taranaki coast. It was made 
from a small carofully-selected calabash [kahaka), in the side of which two 
or three holes were punctured. It gave only a small variety of notes, and 
is said to have been used to summon people to meetings. Thomas Moser, 
from whose Mahoe Leaves (p. 38) Hamilton derived part of his informa- 
tion, says it was called rehu, and he called the sounds it made a ” most 
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horrid noise.’' The surface of the calabash was ornamented with incised 
lines, made when the rind was soft. The specimen in the British 
Museum is about 31 in. in diameter and 71 in. in circumference. 

Mention should be made of the 'paku, though this was used only for 
emitting a great body of sound: as in other parts of the world, it was 
used for signalling (see Hamilton, Maori Art, pp. 98, 384). 

The following particulars are from a note bv the late Captain Mair. 
The pahu, jxOo, or wooden gong, was a single slab of totara {Podooarput 



Fio. 2. — A paku, or ssr-gong. (From White, Anciml HUtory of Ihe Maori, 

vm. 4, p. 128.) 

Mara) or matai (Podocarpus rpuMux), sometimes 30 ft. in length, 2 ft. or 
3 ft. in breadth, and 6 in. in thickness. It was suspended by two stout 
ropes from a ridge-pole built on a high rangi, or platform, in an angle of 
the pa, the platform being apfHoaohra by a ladder. In the centre of thb 
slab there was usually an eUiptical bole 2 ft. or 3 ft. in length. The dab was 
struck with a heavy club made from maire (Olsa Cunninghamii), and 
under favourable circumstances could be heard to a Stance of from six 
to ten miles. (See fig. 2.) 
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“ During the Maori War,” writes Captain Mair, “ my Native contingent 
at early dawn surprised an Urewera village near Maungapohatu. Some 
of the enemy escaped and gave the alarm by sounding a paku situated on 
a high hill above the settlement. The signal was immediately answered 
from a pa about nine miles down the Waimana Valley, below Tawhana. 
The deep thundering notes of the distant pahu came booming up the 
valley, reverberating through the woode<l peaks, finally dying away in a 
thousand echoes among the lofty cliffs.” 

Sometimes pahu were formed out of living trees which happened to be 
hollow, by cutting a tongue 20 ft. or 30 ft. in length out of the standing 
trunk. The lower end was struck a few feet from the ground, and a scale 
of three or four notes obtained by striking the tongue higher or lower. 

Again Captain Mair writes : ” There are several celebrated specimens 
of this kind of pahu^ or pato^ in the Urewera country, some of which have 
been in use from time immemorial. One very famous one, called Opato, 
stood on a high hill overlooking the Whirinaki Valley at Te Whaiti. In 
1869, when Colonel Whitmore’s expedition marched through the Urewera 
country, the friendly Native chiefs who accompanied the force pointed 
out the necessity of obtaining possession of this gong. Accordingly I was 
sent some miles in advance during the night with ten picked men to seize 
this spot, and next morning a successful dash was made upon tlie rebel 
position at Harema, which was taken with many prisoners and heavy loss 
to the enemy.” 

Another instrument of percussion, whose mention follows that of the 
pahu as naturally as the mention of Venus follows that of Mars, is the 
pakum. This instrument, too, is a perfect evidence of the Maori love of 
the beautiful. It consists of two strips or rods of wood, respectively 14 in. 
or 15 in., and 6 in. long. The longer rod is the principal part of the 
instrument, and is made from matai, mapara (?), or kaiwhiri poporo- 
kaiwhiri, Hedycarya aihorea). It is nearly I in. in diameter, flat on one side, 
convex on the other : according to Captain Mair’s notes, it is | in. thick 
and from I in. to 2 in. deep. Sometimes it is beautifully carved, or merely 
has notches (whakakaka pattern) out along the edges. This rod in held in the 
left hand, and one end placed between the teeth, flat side down. It is 
struck with the small rod, made from the same wood, held in the fingers 
of the right hand. The striking, or tapping, is done in time to the words 
of the song, and the movements of the lips, as with the jews’- harp, cause 
different sounds or notes to be emitted by the longer rod. (Hamilton, 
Maori Art^ p. 385.) 

According to Captain Mair, the end of the longer rod was held lightly 
by the extended fillers of the left hand, the other end beii^ held near the 
mouth. While striking the rod so held now and again with the shorter 
rod, the performer breathed the words of a song or chorus upon the wood, 
causing the most pleasing vibrations or waves of sound. ” I have watched 
a number of skilled performers, standing in a row,” he writes, ” their 
swaying bodies and little tapping mallets keeping the most perfect unisons. 
Now rising shrill, or dying away in the mournJul cadence of some love- 
song, the effect is remarkably melodious and pleasing.” 

White {Andent History oj the Maori, vol. 2, p. IM) gives yet another 
slightly differing description of the paJeuru and the manner in which the 
rod was held. He says it was made from matai, was about 18 in. long and 
1 in. in diameter, slightly flat in the centre, and tapering a little at each 
end; the ends were carved, the middle left smooth. It was suspended 
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on the thunib of the left hand by a piece of string tied to each end of it, 
so that one end should be a little within the teeth when the mouth was 
partially open. The ])orformer held in his right hand, interlaced between 
the three middle fingers, another piece of inatai, about 10 in. long and as 
thick as a man's middle finger, and with this he struck the suspended piece 
gently while he breathed the words of the chant, producing the higher 
or lower tones by closing or opening his lips. This description was given 
White by the Ngati-ilau, who also gave the words of the haJta that was 
sung to the accompaniment of tlie fHikurn by the sisters of Tinirau when 
looking for Kae, the slayer of the pet whale Tutumii. Mair’s description 
would be from the Arawa ; there were probably local variations in make 
and method. The principle is that of the suspended pahn and of the 
modern xylophone. 

Hamilton (Maon Art, pi. 55, fig. 1) gives an illustration of a most 
artistic example of the instrument. In this the end of the long rod held 
in the fingers is carv*^! with a characteristic head, through which a hole 
has been pierced to admit a double cord of flax, on which are threaded 
short pieces of shells of Dciitatium, a beautifully white cylindrical shell, used 
in a simile when complimenting a young woman on the whiteness of her 
teeth. The striking-rod, pierced at its narrower end, is also attached to 
this cord, which thus serves the double purpose of use and ornament. 
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Fiu. .3. (hie form of pakvru, 1, The striking-rod; 2, 3, a plain long rod. 
(From White, illustratioiiH prepared for Ancient History of the Moon.) 

This rod i.s about 6 in. long — the principal rod is 14 in. — and is slightly 
(‘one-shaped, the base being inlaid with a neatly-cut ring of haliotis-shell. 
The principal rod is carved on the rounded face, ami a diagonal banded 
pattern slightly burnt on the fiat surface — the pattern looking as if it 
were a spiral encircling the rod. The whole appearance of this pakuru 
is extremely beautiful. Hamilton quotes a pretty pakuru-soiig, obtained 
from Captain Main : - 

Whftkoronyo mat toku hinet 

Ki te tangi pai o tahu pakuru 

Taoro haere ana ki Pari-karangaranga, 

Hei katve atu i te aroha, 

Rere totnairangi i rnnga o te ran, 

Tioroora ana ki runga puke, 

Hei whnkoho i to mve, 

E te hoa whakuipo e — i. 

Listen noii, my ltidydf>ve. 

To my Mneet sounding pakuru. 

Sending forth Its melody. 

In echoing eliffn restmnding. 

Breathing forth my Jove to you, 

Ah Roft as dew on leaves. 

Sounding from hill and dale, 

AroiiHing from sueet sleep 
She a ho filN my nightly dreams. 
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A finely carved example of the pulorino, recently (1923) acquired by 
the Auckland Museum, is shoiivm in Plate 70, fi^. 4. This instrument was 
botight from Pora Taki, of Rapaki, Lyttelton, by J. Martin, about the 
year 1873 : Pora Taki said it had belonged to his grandfather. (^a])tain 
Mair writes that the instrument was sounded by the p<Tfornier blowing 
obliquely into the wide up|)er aperture, raising or lowering the j)itch by 
stopping the aperture at the small end with his forefinger. “ It required 
a vast amount of wind to produce the loud Ijooming or toot-tooting sound/*' 
There are s|>eciniens without the aperture at the lower end ; tlie sound 
of these could evi<lently only be modified by the changing position of the 
hand over the central ajx'rture. 

When last year’s pa|x?r was written there was no genuine example of 
a putorim available in the Dominion Museum. Tlie instrument tried was 
known to be of modern trade manufacture, so could not be relied upon, 
and the cast of the double putorino in the Museum (l^late 70, fig. 2) is of 
no use for experiment. A most |K*rfect specimen has, however, recently 
been found in the Museum. It is of undoubted genuineness, us it and a 
double patorino (Plate 70, figs. 1 and 3) formerly belonged to the old- 
established liOnl St. Oswald collection, and is believed to have formed 
part of the collection taken from New Zealand by Captain Cook. This 
putorino measures 52*5 cm. in length, and 5 cm. across the widest part, 
25 cm. from the upper end. The aperture at the upi)er end is oval in 
shape, 2 cm. across, 1*75 cm. in depth. The lower end tapers to a width 
ot less than I *5 cm., and is pierced with a hole about 3 mm. in diameter. 
It is not clear what purjiose this hole serves ; it iKJSsibly helps to purify 
the quality of the notes emitted. The moutli-opening in the middle of 
the instrument is 2*75 cm. across, constricted in the centre as in Plate 70, 
fig. 1. where two views, aide view and full view, are shown. Thi' binding 
is of very finely-split kiekie-root : it is not tied, but the ends are drawn 
under the binding as in the binding of a cricket-bat. It also seems to 
have been bound over a cement, of which, too, there are traces at the 
joined edges of the wood. The protruding tongue of the figure at the 
to]) of the putorino (see the side view of Plate 70. fig. 1) is caught in a 
prong springing outwards and upwards from- the l)ody of the instrument. 
On the opposite side (the back), at the lower end, is a smaller carved head. 
The side view show's the outward-arching figure of the blower at the 
.sound-hole, carved in high relief. The dark-brown wood of the instrument 
is beautifully smooth and polished, like the w’ood of an old violin. No 
attempt has been made to carve the portions between the bindings, as 
in the Auckland instrument. 

A fine clear trumpet-note is produced by blowing bugle-fashion into 
the upper aperture ; and by closing less or more of the central mouth 
with the forefinger, resting on the side edge, the note, which is F sharp, 
a fourth below middle i\ can be lowered to E very slightly flattened- 
not so much as quarter flat. This gives a range* of slightly over a tone. 
The range seems much more, and the writer, utter evoking a Maori 
melody from the long-silent instrument, w'as surprised on taking the pitch 
to find that the range was so small. 

A remark by Hare Hongi on this point is significant. He had been 
singing a Maori melody for Alfred Hill, who remarked that the whole 
was within the compass of a tone. “Surely not,” said Hare Hongi. 
“ Yes ; sing it again.” He sang it again. ” Yes, it is within a tone.” 
“Do you know,” remarked Hare Hongi, “ I felt that I had been ranging 
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over an octave.'’ So it is ; these minute subdivisions of a tone do not. 
after a time, seem minute at all. 

The tone of the Auckland instrument is nut so clear; its pitch is 
just on middle C, and it can be raised or lowered slightly by tightening 
or loosening the lips while blowing. The instrument has a pronounced 
bend at the neck. 

The pitch of the double putorim is also F, but slightly flattened. 
Neither on it nor on the Auckland instrument are the notes produced 
so freely as on the p\Uonm of fig. 1. Once the pitch is struck, this 
instrument seems to draw the note from the blouer, so that it can be 
])laycd pp as easily as ff. The other instruments appear to resist the 
blower. No apparent difiercnoes were produced in the tone of the double 
puforino when the two apertures were differently covered. There are 
smaller puiorim in the Auckland Museum, and these are higher in pitch 
than these larger and better instruments. These smaller ptUartfiOj like 
the double one, are plain compared with the other two ; it may be that 
greater care was lavished on these two because of their finer speaking 
qualities. 

It is certain now that the koauau and pulorino could be played in 
unison — one a female voice, one a male. 


Fio. 4.‘-A fiute, potuiu, made of wood. 


C^aptain Mair mentions a kind of fiute, porHt\i, generally made from 
a young straight branch of kaiwhiri, hollowed out by jiieans of fire. Its 
length was from 1 ft. to 16 in., its diameter \ in., and it was elaborately 
carved, as in fig. 4, from a rough drawing by Mair. The name poruiu is 
apparently a Maori form of the word ** flute ” ; and, judging by this and 
the general appecurance of the iiistrument, it would appear to be a modifi> 
cation of the flute or of the fife. 

The long ordinary flute, adapted from the European flute, might on 
occasion be played with the nose. I learn from Te Rangi Hiroa of a Niue 
woman whom he saw using a long flute in this way. It was held with the 
lower end towards the right. Between the right finger and thumb she held 
a stick the Icn^h of a pencil, blocking the right nostril by pressii^ it with 
the end of this stick, and blowing with the left nostnl. The flut^ was 
held with the left hand. The holes urere covered by the free fingers of 
both hands. This would be a kind of trick performance, but it suggests 
that the nose-playing was not considered seriously. The nose-flute was, 
however, commonly ^own through the Pacific. 

('aptain Mair’s notes on the Jeoamu are good. He writes that it was 
the most prized of all the Maori musical instruments. It was often made 
from the arm-bone or thigh-bone of an enemy slain in battle, was from 
5 in. to 6 in. in length, and sometimes finely carved. It was generally 
carried suspended from the neck by a piece of string, a loop at one end 
being passed over a toggle at the other end. This toggle, calM uAi, was a 
flmiLlI piece of white albatross-bonc. A hole was pierced on one side at the 
middle, the cord passed into the hollow of the bone and knotted so as to 
inrevont its slipping out again. Mr. Qraham, above referred to, says the 
toggle was called poro ; and, the albatross being ioroa^ the full name was 
par<hUyroa when the bone of that bird was used. Human-bone and moa* 
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bone were also used. He has seen one specimen of wood, beautifully 
carved. It was made in the same way that the putorhw was made, the 
wood being split, hollowed out, lashed together again, and carved. This 
unique poro perished, like many another Maori treasure, in a house-fire. 
It should be noted that the bone artifact shown on plate 85, fig. 6, Trans. 
N.Z. InsL, vol. 54, p. 752, 1923, and recorded as Bone koauau (?) in 
British Museum,” is not a koauau at all, but a bone toggle that evidently 
belongs to the koauau of fig. 1. Captain Mair writes that there are several 
historical koauau in the Auckland Museum, the most notable one being 
named ” Te Murirangaranga.” It is said to have been made from the 
arm-bone of a tohunga named Te Murirangaranga, who was slain by 
Whakaue lor an affront put upon his son Tutanekai. It was upon this 
instrument that Tutanekai is said to have played when he lured Hinemoa 
to swim from the mainland to the island of Mokoia. A hapu of Ngati- 
whakaue called Ngatitutanekai take special pride in being descended from 
Tutanekai, and they are skilled in music, as he was said to be. Quoting 
from the notes, The writer has often, on a clear summer evening, sat on 
Pukeroa, a hill above Ohinemutu village, and heard the clear piccolo strains 
of a koauau wafted across from Mokoia Island, a distance close on four miles.” 

Since the above paragraph was written the writer has visited the 
Auckland Museum, and has elicited music from the long-silent koauau 
mentioned. It may be the historic flute of Mokoia, or it may not — this 
honour is claimed for about ten different flutes — but the sounds emitted 
are most sweet and pleasing; they are mellow and flute-like, not shrill 
like those of the piccolo. The bone is brownish-yellow with age. the 
interior partly honeycombed, the edge on which the lip rests ragged and 
sharp to touch, but the sweetness of the notes remains. The koauau is 
133mm. in length; the bore, which is rough and irregular, is 16mm 
across the upper end, 12 mm. across the lower. There are three holes 
pierced in the side, their centres being respectively 23 mm., 45 mm., and 
91 mm. from the top. There is a raised ridge on the back, pierced with 
a hole for suspension, 48 mm. from the top. There is a little incised carving 
at the two ends, and the pattern, two double rings with cross-cuts and 
connecting cuts front and back, is the same as that on the wooden 
mouthpiece of the shell trumpet ** Te awa a te atua.” The lowest note 
of this koauau is high B, the three following being B a quarter (almost 
half) sharp, then C a quarter sharp, and D. 

There are other noteworthy specimens of the koauau in the Auckland 
Museum. One, named ” Ngarangikakapiti,” was made from the arm- 
bone of an Urewera chief of that name who was slain by the Tuhou- 
rangi in the fight at Pukekahu about the beginning of the present 
(? nineteenth) century, and was given to Captain Mair in 1866 by 
Tuhotoariki, a noted old Tuhourangi wizard, who was entombed for several 
days under a fallen whore during the Tarawera eruption. Another was 
made from the leg-bone of the notorious Peka te Makarini, the executioner 
under Te Kooti, who fell in the fight at Waikorowhiti on the 7th February, 
1870, An old chief from Mohaka fashioned it, and sent it to Captain Mair. 
The old man was a connoisseur, saying it was the sweetest instrument he 
had ever played upon. 

Captain Mair calb the nguru a snorer or nose-flute ” ; it was made 
from matai, sometimes stone, was from 4 in. to 5 in. in length, l^in. in 
diameter, tapering internally in exact ratio to the outer surface. The 
small upoun^^end was placed in the nostril when used, the aijcrture at 
this end being about the diameter of a lead-pencil. The exterior was 
fancifully carved, and there were three holes for the fingers of the right hand. 
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If the uguru were played as stated, on what did the air impinge to 
produce a sound ? or what formed a reed ? The only way in which the 
writer is able to sound a nguru is by blowing across the wide end as if it 
were a koauau; a clear sharp whistle, almost of piccolo quality, or boats- 
wain’s pijjc, then sounds, and covering and uncovering the holes "gives notes 
of varying pitch and irregular intervals. The odd hole at the back of the 
bend altered the pitch, which was high V sharp in an Auckland instrument, 
about a semitone. 

In a note on the puinooHa, or shell trumpet, which he calls pukaea 
(Plate 69, fig, 1), (’aj»tain iMair writes that the wooden mouthpiece was 
bound to the shell with bark from the hoihere (houhere), or laccbark 
(Uoheria populnea), steeped in a tenacious gum made from the seeds of 
PiUospomm. There is a very old specimen of this trumpet in the Auckland 
Museum. It is called Te awa a tc atua,” and according to tradition was 
found on the beach at Matata or Tc Awaateatua by Tuwharetoa, one of 
the crew of the “ Arawa ” canoe, lifter the birth of the sons of Tuwharetoa 
his tribe attacked and destroyed the numerous prehistoric people then living 
about Putauaki (Mount Edgcumbe)- namely, the Kawerau, Te Maranga- 
ranga, Te Raupo Ngaoheohe, Te Tiniraii, Te Aruhetawiri, &c. A remnant, 
known as Te Heke o Marui\\i, fled to Taupo, whither they were pursued 
by the sons of Tuwharetoa, who, having exterminated the Ngati-Hotu, 
another ancient tiibi*, finally occupied all that country and an* now known 
at Ngatituwharetoa Elsdon Beat notes that the Maruiwi were never 
locati*d at Taupo. They migrated from the Heipipi pa at Petano, marched 
up the coast, and across the ranges to 0{)otiki, then on to the Waimana 
district, where they settled. In later times they were exix*lled, and returned 
to Heretaunga vh Waiohau and Kaingaroa. They were attacked by the 
sons of Tuwharetoa near To ahi a nga tane, on the Napier-Taupo road. In 
pani^, they fled in darkness, and are said to have perished in a canon near 
Te Pohue, a few survivors reaching Heretaunga. The trumjjet “ Tc awa a 
te atua ” used to be sounded only on the birth of a first-born male child. 
When Te Heuheu and his tnbe w’ere overwhelmed at Te Ra])a by a land- 
slip, in 1846, the trumpet was lost, but after many years was found again, 
and in 1880 given by the late Te Heuheu to Captain Mair. The pitch 
of the not-e sounded by ** Te awa a te atua ’’ is a shade above lower C 
sharp ; the tone is loud and clear, like that produced from a well-blown 
cow’s horn. 

The puUira^ which (’aptain Mair calls putatara or putatere, was, he writes, 
from 5 ft. to 7 ft. in len^h, and was made of from two to five thin stripe 
of matai hollowed and closely fitted together and strongly bound with 
kiekie-ioots. The moiith]iiec^* was a finely carved human figure, and about 
3 in. inside the cylinder was a tongue or valve of wood called tohetoht 
(tonsil). In an example now in the Dominion Museum the tonsil is it 
the bell end, 11 in. from the extremity (see Plate 69, fig. 2). This trumpet 
is 56^ in. long, f in. in diameter at the mouth end, 4 in. at the bell. 

It is of ingenious construction, the main portion consisting of two pieces 
of wood (Plate 69, fig. 2, A), being the two parts of a single piece split and 
hollowed out as described by Captain Mair. To form the helled end, two 
other pieces of wood (Plate 69, fig. 2, B) have been hollowed and fitted in 
between the two main pieces like gores. These two pieces are 2 in. in width 
at the mouth of the bell, and taper to a point at about 17 in. up the side. 

rim of the bell has been cut so that it forms a zigzag pattern. (See 
Plate 69, fig. 2.) At 11 in. from the mouth of the bell h kind of tonsil 
arrangement has been cut, as shown in the plate. The simple tonsil 
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Plate 69. 
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Plats 70. 



[if. ifamtttofi, pSoto. 

Fio. 1 . — Putorino in Dominion Museum : side view and full view 
Fig. 2. — Cast of double puiorino m Dominion Museum ; original in 
British Museum. 

Fig. 3. — Double puiorino in Dominion Museum. 

Fig. 4 . — Puiorino acquired in 1923 by Auckland Museum. 
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projects from one side of one of the broad pieces, the double tonsil projecting 
from the opposite side of the other broad piece. The right wing of this 
double tonsil, originally part of the broad piece, has been cut free, so that 
the double tonsil is connected only at its base, iis is the single tonsil. It 
cannot be determined from insjiection if the tonsils have been cut from 
the original piece of wood, or if they have bt‘en set in grooves subsequently 
to the two pieces being hollowccl out : but it look> as though they are 
actually jiart of the wood. 

The whole trumjH*t is bound with a split aka-vin«* of dark-broini colour, 
a rebate at the mouth end ])reventing any chance of the binding slipping 
over the end. The bell is bound with a finer unsplit vine of a much lighter 
colour (Plate 69, fig. 2, (^). The note the writer \r able to produce is the 
bass E. It is not known what purpose the tonsil served. It may vibrate 
and increase thu resonance, but such Maori opinion as can lx? gathen‘d 
inclines to supfxise that it made the note pim^r less of a blare. It is said 
the old perforiueta could almost S})eak on the trum|»et ; it is certainly 
recorded that through it they hurled curses at the enemy with sufficient 
clearness for the curses to be understood and resented. 

There is a fine specimen of the putnra in the Auckland Muscmm. It 
is 76 in. in length, and the chief note it gives is C sharp in the bass This 
note is exceedingly vigorous and reverberant, ami unl(‘ss the liiJS are 
firmly held it gam))ols in lively fashion both above and below (' sharp. 
This instrument, too, assists the blower to produce the note, and it 
encourages a vocalization that may well have given tin* name putara or 
puUUara, 

It is not easy to arrive at an idea of what the Maori thinks of song ; 
nor is this to lx‘ wondered at. For one thing, it is a little late in the day 
to begin questioning. Again, how’ many Euro|)eans could give definite 
or satisfactory K'plies if que8tione<l on the technique of masic or song ? 
Writers like Helmholz, on the analysis of sound, or Plunket ({reene, on the 
analysis of song, came at a late |s»riod in the tlevelopinent of musical ta.ste — 
at a date when there is something .settled and definite in men’s ideas of 
music and their utterance of it. What can be exj)ected of the Maori, who 
had not yet n*ached to the evolution of harmony, to say nothing of 
counterpoint — who had hardly even readied the stage at which our own 
enharmonic primitive folk-song evolveil ? 

If we can examine an old |xx»in or song that has escaped the moderniz- 
ing touch of a Percy, we shall find the phrases of indefinite lengtiis. In 
a modem poem or song the phrases are of fairly definite and equal lengths, 
the full phrast' occujiying a full verse of eight or seven beats, usually 
broken into two lines of four beats, or of four anil three — the “ long 
measure ” and “ common measure *’ of church hymns. Since music 
followed the w’ords, the four^bar and eight-bar themes in music have their 
origin in th0 four and eight accented lines and verses of poetry. 

In the old poems, most of which were songs, the lines and verses wen* 
not so definitely regular — the regularity finally cr}7itallizing into the stanza 
of four or eight lines, or of sixteen or thirty-two bars. In singing, the lines 
took on the character of Gregorian chants, where then* are short melodic 
phrases separated by conventional breves to which an indefinite number of 
syllables may be sung. . The general trend in singing seems to have been 
towards the evolution of phrases that could be sung in one breadth, or in 
two breaths. In church music the old and the new live side by side in 
the Gregorian chants and the hymns, ancient and modem. 
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Even in clmreh music, however, the melody is modem throughout in 
its definiteness— in its being confined to steps of tone or semitone ; in the 
folk-songs the melody, as the rhythm, and the length of the phrases, was 
od IQ), throughout. The introduction of metre and harmony resulted in 
the standardising, more or less, of melody, rhythm, and phrase-length. 

There is evidence of similar evolution, or trends towards similar evolu- 
tion, in Maori music. There is also a vigorous survival of what is probably 
a yet older character— a character that hM quite disappeared from modem 
music. In many if not all the Maori karalka^ usually sung or intoned in 
a rhythmical monotone, the whole is delivered on one breath. This would, 
of course, be impossible for one person, so where two take part one sings 
as long as his breath will carry the sound, the second takes up the wor^ 
on the same note just before the breath of the first is expended, so that 
there is an imbroken flow of sound. When a company of people is singing 
one of their monotone songs of welcome the break in the general body of 
sound is quite perceptible when one or other sto)is to take breath. The 
one particular voice ceases for a moment or two, then resumes ; another 
ceases, and resumes, and so on, the general murmur never ceasing till the 
close, where there is usually a drop in the hianga through one tone to four 
or more. The breath may be taken at any place— even in the middle of a 
word ; and, in resuming, the singer may start again in the middle of 
a wo^. There seems to have l^en an aim to make the breath last as 
long as possible, and there were particular songs for practice in holding 
the breath. 

Dieffenbach writes (Travels tn New Zealand^ vol. 2, p. 32 : Lond., 1843) : 
** A very common sport amongst children consists in opening and shutting 
the fingers, and bending the arm in a certain manner, when the following 
words are said, the whole of which most be completed in a single breath : 

‘ Katahi U harm ti ha hara mai tapati tapato re ha rau ua ha rau ua ha 
hoho te him ha poke wa tatUau to pi to pa ha hum mai ha toko te rangi ha^ 
am te wetu hai am te marama o te Tin e rere ra runga e tepe ra peke o hua 
hauere turakim te arero wiwi wawa he he he te tmnu hi taupiri.^ *’ 

The division of a song or harakia into definite lines, and verses (a definite 
aggregate of lines), and stanzas (a more or less definite aggregate of verses, 
usually two or four) is a stage of evolution to which Maori music had 
not yet attained, but indications of which can clearly be seen. It is a 
natural evolution to which the jwtry and music of all peoples are subject, 
for tbc same forms both in poetry and music have evolved independently 
among the vanous peoples. 

In Maori songs the stanzas are of all manner of lengtlis, like the old 
batches ” or ** tirades ” in songs such as the Romance of Rdiand.” 
Among the Ngati Porou these stanzas are known as whiti, the divisions 
within the stanza, the irregular lines, being each called te upoho : they are 
heads. Every song has its principal note, oro, the melody rising and falling 
a little above and below this note. The little drops in fractions of a tone are 
whatiinga. There are often, especially in laments and love-songs- -iaoioto- 
taifigi and waiata-aroha — curious and affecting breaks, noticed more often 
on the letter h ; emotional breaks, introducing a grace-note. This break 
is called hotu ('* a heart-note ”). It is very noticeable in the songs of 
Caruso, and with his emotional power behind it it always produces a 
powerful effect. , 

The resting-place, or breathing-place, is called wheOkataanga, and tbejre 
is here often a slight drop, an incipient hianga. 
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The act of startiDg a song i» called takitaki or hapai. In a song 
that is sung on one breath the leader will carry on the dominant part or 
theme, the tahu, the chorus coming in before his breath is exhausted. It 
the song lags, the leader urges the singers by adding volume to his voice 
— that is whakaretva. If a leader or chorus forgets a song, and the tahu 
is broken, that is ka whati ; the break is wkcUi^ and is an evil omen. 
Sometimes, when all is going well, the leader will raise his pitch and sing 
a tenor harmony : that is hi. At Whareponga, on the east coast, a 
company of women were singing ; the song was going briskly and without 
restraint, and one of the singers raised her pitch, singing very softly a 
fifth above the others. This was very effective. 

There is a word, irirangi, which I first heard at Palmerston North 
when speaking of music to Dr. Buck (Te Rangi Hiroa). He remarked 
casually that the pc^ople often thought they heard a floating voice, or 
spirit-voice, singing with them ; they called it irimngi. It was a chance 
remark, but I remembered it when, at Whareponga. I first heard, as it 
were, a faint voice sounding above the voic(‘B of the women singing. 
I asked the Hon. A. T. Ngata. who was present, if the faint voice, to which 
I drew attention, was what they called iriraugi : he said. Yes ; and soon 
one of the women, who also must have heard it. raised her pitch and 
sang the same note as the faint voice. Six^aking to Dr. Buck again later 
on, he remarked that the old people would often sing together to get the 
voice, te reo iri rangi, and, when they heard it, would sing the song over 
and over, listening to it. In WiUiams's Dictionary, under inrangi, is a 
quotation,* Mehemea ka waiata tatan ki roto i'ie whare, a ka rangona te 
waha e teaiata ana i waho, he waha wairua, he irirnngi tena** (If we are 
singing in the house and a voice is h(*ard singing outside, a spirit-voice, 
that is an irirangi). It was said to be an evil omen ; but it certainly 
was not always so regarded. The note heard is a harmonic, and may 
occasionally be beard when singing on an ng sound. At Te Araroa. Bay 
of Plenty, a woman struck in now and again a third above the others, 
maintaining the soft harmony not only on the principal note, but also 
on intricate embellishments. Incipient harmony is indicated, and no doubt 
all harmony had such simple beginnings ; the ear perceives the harmonics 
before science teaches what they are, and the ear finds them pleasing 
or otherwise before science explains why. Probably harmonics are heard 
more commonly than is realized ; they may be heard occasionally in the 
notes of birds, and it is no doubt the harmonics that form the basis of 
at least some of the morning choruses of the bellbird and tiii. 

A mellow voice is meant by the expression puwhawhango — a voice that 
sounds as if slightly muted, with just a trace of the effect of singing 
through a comb — a slightly nasal, resonant quality. The restricted i 
sound (ee) is avoided as much as possible, as it makes the sound thin ; 
it is made e (as in “ net ”) or a if it cannot be avoided or is preceded by 
a to make ae: this is especially observed at the head-ends (line-ends). 

The motion of the hands during singing is arfKtrohaki, or aroarol^pa. 
There is a saying, Ka hawea e te manantanahau ka aroarohaki (The singer 
was so elated by the song that he broke into the appropriate accompany* 
ing gestures). There is an infinitie variety of these gestures, and great 
trouble is taken in prefeoting these, certain movements seeming to the 
Maori to go better with oerUin types of music. The hands are moved 
now here, now there, now bending at the wrists, now trembling with the 
wrists as pivots, now held to the right, now to the left, now close to the 
body or head, now at arm's length : the knees are bent in rhythmic time, 


* Obtained from Elsdon Beet. 
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the foot taps, the liead is inclined, the shoulders and the hips sway, the 
eyes are expressive, the lips- not a portion of the body but enters into 
the movements. As different songs are sung, one is astonished at the 
variety of the gestures, and the diffierence of the gestures accompanying 
the dilfenmt songs, at the unison of the ])erfornier8. They give whole- 
hearted expn^ssion to their feelings, whatever they may be, and the 
listener-observer is continually tempted to join in, so jmweiful is the 
efFi‘ct of the rhythm and the movements and the expression of the music. 

I have to thank Mr. Qeorgi* Graham, of Auckland, and Te Kangi Hiroa 
for much information used in this paper : the Hon. A. T. Ngata and the 
p(*ople of Ngati-Porou for details regarding singing ; Mr. Blsdon Best for 
continual assistance and advice: the Directors of the Auckland, Dunedin, 
and Wellington Museums for permission to test instruments in their col- 
h»ctions ; and Mr. H. Hamilton for the evtrenn* trouble taken in making 
the illustration of the tohetohe and the mrta. 


The Earlf! RecIamifioaH and Harboar-mrks of Wellington. 

By Heubkkt Bailee, Librarian, Wellington Munieijial Library. 

[Head before Ihe Weill ngion Philosophtfal Soriety, IHth tSepietnber, J923 ; received by 
Hdiior, lOth September % 1923 , heued aeparately^ 1924. \ 

Plate 71. 

The story of the discovery, rediscovery, and settlement of Port Nicholson 
has been fully told by Mr. Elsdon Best and others. It is proposed here 
to record what was done in the way of introducing shipping facilities and 
creating the port as at present existing. 

The first official mention of Port Nicholson was in a parliamentary 
paper laid before the House of ('ommons on the 31 st August, 1836, in 
connection with the recovery of British subjects who had been detained 
by the Maoris when the barque “ Harriet ” was wrecked near Cape Egmont 
on the 29th April, 1834. Ca))tain Guard, of that vessel, with part of his 
crew and some Maori Iricnds, was allowed to leave the locality to obtain 
assistance on the 20th June, arriving at Port Nicholson by way of Blind 
Bay and Queen ('harlottc Sound on the 30th June. Here he found the 
schooner “ Joseph Weller,” on which he secured a passage to Sydney, 
where he laid his case before the Governor, Sir Richard Bourke. This 
resulted in H.M.S. ” Alligator ” being sent to New Zealand to recover the 
prisoners. Wellington, or Port Nicholson, only bears on the subject by 
providing a means for Guard re^iching Sydney, but the episode gave Port 
Nicholson its first advertisement in the British Parliament. 

Captain Hobson, later Governor of the colony, visited Cook Strait in 
H.M.S. “ Rattlesnake ” during 1837, but he does not even mention the 
port. 

Port Nicholson thus took an insignificant part in the story of New 
Zealand until 1840; but with the advent of the New Zealand Company 
the Cook Strait rlistricts and the port showed promise of future 
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importance. In the Company's pros|)ectus it is stated (I, ]>. 31) 
“ that Cook Strait, between the two Islands, forms part of the direct 
track of vessels homeward-bound from the Australian colonies; that 
many vessels go through Cook Strait, while others at pres^uit fiass 
New Zealand at either its Southern or northern extremity, but that 
all would prefer the midway of Cook Strait if that channel were 
properly surveyed, lighted, and furnished with pilots ; and that, 
consequently, settlements in Cook Strait, at Port Hardy, in D’Urville 
Island, Queen Charlotte’s Sound, Cloudy Bay, and Port Nicholson would 
obtain stock cattle and other supplies from New South Wales with 
))eculiar facility and cheapness, since homeward-bound vessels would 
naturally load in part, or sometimes entirely, with stock cattle for New 
Zealand (and especially on deck in favourable weather, which prevails 
during nine months of the year), discharging that cargo at New Zealand 
and reloading there with water and provisions for the homeward voyage, 
as well as with a New Zt*aland cargo for Europe, of Rsh-oil, flax, timber, and 
other productions of the country.” It was also mentioned in the pro- 
spectus that New South Wales received part of its supply of flour from 
the New England States in North America, which New Calami would-be 
able to supply, taking in exchange British manufactured goorls ; those 
the Austalian merchants had obtained by the sale of their wool in 
London and Liverpool. 

At this time Colonel Wakefield, with a small party, was on his 
way tiO Cook Strait on the “Tory,’* with specific instructions (1, p. 23) 
that he was to select the location of the first colony, to purchase 
lands, to acquin* general information as to the country, and to 
make preparations for the formation of si'ttioments. The price })aid 
for the land in those days is oft<*n held up to ridicule when 
compared with the present-day value of the same land; but that 
IS the oft-repeated story of the present looking back on the past and 
envying its bargains. It is repeated even in the story of the early 
reclamations. What would be thought of land in Willis Street, opposite 
the Evening Past ofiice, being sold at £6 per foot frontage ? The speculator 
of those days did not see any bargain about it; the land -there was 
only 360 ft. of it— could not be sold ; half of it had to be given away ; 
and Sir George Grey did a good turn to the Wellington (’ollege when he 
granted 182 ft. as an endowment to that institution. 

The rivalry between Auckland and Wellington, now usually of a fairly 
friendly nature, is a mystery to many people. It is generally ascribeil to 
the removal of the seat of Government in 1863, but it was in existence 
long before that. It originated as far back as l84(>, when Governor 
Hobson, without visiting Wellington, select<»d Auckland as the capital. 
All sorts and conditions of men, ^th here and in the Old Country, joined 
in the discussion of pros and cons. Perhaps one of the most amusing 
of those was a letter to Lord Stanley from a firm of English lawyers who 
had been commissioned by several settlers of Auckland to protest against 
the proposed removal to Wellington (2,*p. 68). They state that it would 
be easy to connect Manukau Bay with the Waikato River, and at a 
trifling expense. “ Taranaki is a fine agricultural district, but it is distant 
100 miles from Port Nicholson, and is easier approached from Auckland 
by means of the River Waikato and Lake Taupo and the River Wanganui 
than from Wellington. As regards internal communication, there is none 
at Port Nicholson, which is blocked in on all sides by enormous and 
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precipitous mountains/* There is no doubt that at the time Hobson 
made his choice North Auckland was the most important part of 
New Zealand, and the Waitomata district, with its double harbour, was 
considered a strategical position. 

When Captain Hobson and the Colonial ^retary did visit Port Nichol- 
son, although they were badly received, they gauged the position very 
fairly. Willoughby Shortland, Colonial Secretary, who came to Welling- 
ton to suppress a rumoured rebellion, in a report to Oovernor Hobson 
(loth October, 1840) says (3, p. 119) : A beautiful and extensive harbour, 
in which there are no dangers of any consequence; the anchorage in 
Lambton Harbour is extremely good, but the one off the beach of Petone 
is by no means safe. A lighthouse and good pilots would in a great 
measure obviate any difficulties in entering the harbour/' During the next 
year Oovernor Hobson paid his long-expected visit to Port Nicholson. He 
had written to the Secretary of State for the Colonies (10th November, 1840) 
(3, p. 127) : The (lort is certainly most spacious, and is free from danger 
within its heads, but its very great extent, and the tremendous violence 
of the prevailing winds, generate so heavy a sea within itself as to suspend 
foi; many days together all operations connected with the shippi^. The 
reports of Mr. Shortland and of other authorities rank Port Nicholson, 
as a commercial port, second both to the Bay of Islands and the Waite mata 
(Auckland)." After his visit to the port he reported (I3th December, 1841) 
to the Secretary of State (4, ]) 18.3) : “ As to the capabilities of the port, 
I am of opinion that few places can surpass it, but the entrance is 
rather difficult to distinguish, and appears very dangerous to a stranger. 
A more general knowledge of the coast, however, and a lighthouse on 
one of the heads, will obviate these difficulties. If any objection to the 
harbour exists, it is that the estuary is too extended, and the violent 
winds which prevail occasion a most turbulent sea at the anchorage. 
Owing to the approach to the shores being shallow, rather long wharves 
would be neci^ary." Felton Matthews, Surveyor-Oeneral, who came with 
Hobson, forecasted (4, p. 186) that the best situation for the Customhouse 
would be between Pipitea and Te Aro, and in front of Lambton Quay, 
which must be recovered from the water. There it was placed in 1862, 
twenty-two years after. 

The violent winds were regarded from quite a different viewpoint by 
Bishop Selwyn, who in 1848 wrote (5, p. 46) : “ No one can speak of the 
healthfulness* of New Zealand till he has been ventilated by the restless 
breezes of Port Nicholson, where malaria is no»more to be feared than on 
the top of Chimborazo, and where active habits of industry and enterprise 
are evidently favoured by the elastic tone and perpetual motion of the 
atmosphere. If I am not mistaken, no fog can ever linger long over 
Wellington to deaden the intellectual faculties of its inhabitants. They 
will not alwa 3 r 8 reason right or be unanimous in opinion ; but there will 
always be activity of thought and promptness of action in this battlefield 
of the north-west and south-east winds.” 

Lieutenant Wood, late of the Indian Navy, who wrote a rather 
disgruntled book on early Wellington, has notffing to say against the 
harbour, but records (6) that when a beacon is erected on the outermost 
rock of Barrett’s Beef and a lighthouse built upon the Heads nothing 
more could be desired.” He also suggested a circular wharf abreast 
the town where vessels of large tonnage might discharge.” As will be 
seen by the harbour-plan, a practically circular wharf, with projections, 
has been built. 
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In 1842 the Loida CoininiH8ioner» of Her MajeBty’H Treaeury approved 
of Wellington, Auckland, and Ruasell being (‘ondtituted free ports in con- 
formity with the provision of Act 3 and 4 William IV. Perhaps this may 
account for the following Proclamation, dated Ist October, 1844 (7): 

On and after this day neither light dues, port charges, nor harbour dues 
of any kind will be demanded from any vessel whatever in or near any 
part of New Zealand. Taking a pilot will be optional with the master 
or commander of any vessel ; if used, the charge will be 3b. per foot, 
into or out of any harbour. There are no duties of Customs or 
public charges of any kind payable by vessels in New Zealand.- Andrew 
Sinclair, (Jolonial Swretary/* 


Beacons. 

Heaphy in his book (8) says that “ much inconvenience has been 
experienced from the want of lights and beacons.” Owing to wrecks in the 
vicinity of the Heads, the settlers became anxious that beacons should be 
erected. It may be of interest to show that even then the settlers did not 
get things on the first asking. The local newspaper of the 16th January, 
1841, stated that beacons were to be erected on both sides of the Heads. 
On the 24th July complaints were made that the work had not been 
started. On the 4th September another complaint was made. On the 
18th December plans and estimates were called for, but nothing was 
done by the Government until nearly three years later E. J. Wakefield 
mentions that in 1842 ** two landmarks had been put up at the Heads.” 
One, a three-sided wooden pyramid with open sides about 70 ft. high, on 
Pencarrow Head, was blown down by a gale of wind soon after. This 
had been put up by public subscription. Another, on the highest peak of 
the western side of the entrance, Beacon Hill, was more securely fixed, 
by Colonel Wakefield’s orders. It consisted of four tun butts, then three, 
then one, piled above each other, filled with stones and painted white, 
with a flagstaff on the top. Tenders were called by the Government in 
January, 1843, but again there was delay, for it was not until the 20th 
June, 1844, that it was notified that a beacon had been ” erected on 
Pencarrow Head, at the eastern side of the entrance to tlie harbour, 
bearing, from observations taken on board H.M. colonial brig ” Victoria,” 
S.E. by E.|E. from the outer rock of Barrett’s Beef, 37 ft. high, [laint^ 
white and surmounted by a red flag.” On the 17th February, 1^4, the 
Provincial Council’s Harl^ur Light (Committee reported that it had \nsited 
Pencarrow and had found that the beacon was quite unsafe, the bottoms 
of all the upright planking haring become quite rotten. There was danger 
of it being blown on to the light-keejier’s cottage during a southerly gale. 
” It ought to bo whitewashed to render it more conspicuous, and generally, 
whatever improvements are contemplated, ought to be effected directly 
while the weather is fine, and finished before the winter.” Also, in 1854 
the House of Representatives set up a Committee to consider the matter 
of erecting beacons and lighthouses. It suggested that a beacon be erected 
on the outer rock of Barrett’s Reef, with a reflector so placed, if possible, 
as to catch the light from the lighthouse on Pencarrow. While the 
permanent lighthouse was being erected in 1858 it was found necessary 
to remove the beacon. A temporary flagstaff was raised, carrying a white 
flag with a red ball above it. The lighthouse was painted wliite, and thus 
became a beacon by day as well as by night. The WetUngton Almanac 
of 1845 does not mention the beacon, although it mentions the signal- 
station on Mount Albert. In Grimstone’s Southern Settlements (1847) the 
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Hailing ilircctionH by Captain RieliarclK, of the “ Victoria,” note the white 
l)cacon on Pencarro^i. w'fJ the landmark on Beacon Hill. The Cook Strait 
Almanac of 1851 jnention» that the Penoarrow beacon ia not visible at a 
(liHtance of five miles, except in clear weather. The New Zeataml Pilot 
of 1856 meutionH the barrel beacon, also the Pencarrow beacon, but not 
the red flag, in the New Zealand Pilot, 1856, the Government House 
flagstaff is noted as u leading-mark, also the “ Waterloo Inn,” a large 
whitt* biiihling on the extreme of Kaiwarra Point. 

S10NAL-8TATION8. 

The first signal -station was erected on Mount Albert, the pak to the 
south of Newtown Park, in 1844. The first signalman was Robert 
Houghton, a master mariner, who was also ga^set^d as keejx?r of the 
powder - magazine. The signals used in those days were the same 
as now used at the Mount Victoria Signal -station, though some of 
them have fallen into disuse. One that would bt‘ frequently used in the 
” forties ” and “ fifties ” the circle, for a brig — has probably not l)een 
used for many years. Until the days of regular steam communication 
with the Home-country the square, the signal for a ship, was an imjiortant 
signal to those who were expecting friends or im}X)rtant cargo, and th«*y 
anxiously awaited the hoist of flags denoting the })articular ship signalled.. 
C’ases were known, however, of vessels, though signalled, being delayed 
for days by adverse winds and weather. From the 13th September, 1849, 
the signals from Mount Albert were repeated on the flagstaff’*' which had 
b(-en erected in front of the old Government House at a cost of about 
£l(K). In February, 1863, Mr. John T. Platt offerc'd to nqieat the signals 
on a flagstaff that he had er«*cted at the foot of Tory Street. His letter, 
])U Wished in the Provincial Gazette, stated that the staff was erected on 
Ins premises knowui as the “ Brick House,” and that “ the signals would 
Ik? rc‘peatcd wnth accuracy an<l regularity. The signals would be of 
sufficient size and wouhl be* placed at sufficient height as to enable them 
to be seen clearly by the greater portion of the inhabitants of Te Aro.’^ 
Apijarently the service was not satisfactory, as a |K»titlon was presented 
asking the Council to jjrovide a station for Te Aro, or improve Platt’s. 
The change to Mount Victoria rendered any repeating within the town 
unnecessary. 

While the signal -station was on Mount Vlbert the outside ]>ilot -station 
was in a small ct>ve a little to the west of Palmer Head, Tarakena Bay. 
On the 26th December, 1858, the Consulting Engineer, Mr. Carter, reported 
that the'aigMid^totion was in such a bad state as to remind one of the 
c*elcbrated needed a new lock, stock, and barrel. In 1866 it was 

decided that Ifca frflot service should be located within the Heads, Woiser 
Bay being the position selected. I^and was purchased and buildings 
erected, some of which are still in existence. A signal-station and a 
dwelling for the signalman were erected on Beacon Hill, and the signal 
staff was removed from Mount Albert to Mount Victoria, to which the 
signals were repeated from the outer station. Code-flags, both (’om- 
inercial Code and Marryatl’s, had been supplied, and by their means 
messages could be sent from town to vessels, the pilot-station, or the light- 
house at Pencarrow, or mce verm, by way of Mount Victoria. Later, 

* An illustration of the ftrst (^vemment House, with flagstail before it, appears 
at p. 21 of the Cyclopedia of Sew Zealand ^ Wellington Frovincial Diatriot, 1897. 
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Fio 1, — 8ip;nal-fitation on Mount Albert (fiom pnnt in Alexander Turnbull 
Libiar>) No 1 denotes a ship, 2 a barque, 3 a bng, 4 a schooner, 
5 a outtei, 6 a steamer. 



Fio. 2.— -First lighthouse at Pencarrow Head. (Onginal sketch in possession 

of Mr. F. J Halse.) 
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Beacon Hill became what wae known as a leamem’ station, with a Mora# 
telegraph-Mt connection with the Wellington Telegraph Office, a cadet 
being stationed there. Still later, a telephone was installed between the 
pilot-station and Beacon Hill, one of the first telephone circuits in New 
^and. 

The first pilot appointed by the Qovemment, in 1842, was D. McCarthy. 
Janies Hebberiey had been appointed by the New Zealand Company in 
1840. McCarthy was succeeded by R. ^Calder, who retired in 1848. 
He was succeeded by James Ames (father of the present City Valuer), who 
filled the position temporarily. In 1849 Captain Daniel Dougherty, an 
American whaling captain, was appointed, and he held the position until 
his death in 1856. 

It should be mentioned that Heaphy records (8) that “ B’Warri, one of 
the young chiefs of Port Nicholson, had, with a boat's crew of Natives, gone 
off tP the “ Olympus,” immigrant ship, in the strait during a gale, and 
piloted her with safety into the harbour, and to an anchorage, for which 
service the company awarded him £5. 

Time-signals were given daily from H.M. Surveying Ship Acheron,” 
Captain J. L. Stokes, while in port towards the end of 1849. On the 9th 
March, 1864, a time-ball service was instituted. A mast was raised above 
the Customhouse, on which a large black ball was raised daily, half-mast 
at ten minutes to 12, mast-head at five minutes to 12, and dropped at noon, 
Wellington mean time. The cost of the astronomical clock ordered in 
connection with the time-ball, with the other necessary apparatus and 
fittings, amounted to £941 128. 7d. The first observer was the Rev. Arthur 
Stock, of St. Peter’s Church. 

Liqhthousbs. 

The first mention of a proposed light was the offer of the New Zealand 
Company, on the 6th Novem&r, 1841, to erect a lighthouse on Pcncarrow 
Head, at a cost of £1,500, provided that such sum should be a charge against 
future dues (2, p. 31). The Colonial Office referred the matter to the New 
Zealand officials. Whatever the reply may have been, there was no light- 
house erected by the company. Perhaps the following extract from Wake- 
field’s Adventure (9) should have been the first paragraph of this section 
although the tights referred to were hardly what is known as a lighthouse : 
” The frigate sailed away on her return to the Bay of Islands the same 
evening, beating out in the dark against a fresh breese with her boats holding 
lights on the extremities of the reefs.” The frigate was H.M.S. ” Herald,” 
Captain Nias,* which had called at Port Nicholson on the 20th July, 1840, 
on her return from a mission to declare British sovereignty over tte South 
Island, and also to secure signatures to the Treaty of Waitangi. When 
the beacon was erected in l^, the question of a tightiiouse was left in 
abeyance until 1862, although public opinion had frequently called for one 
as a necessity. The necessity was emphasized by the wreck, on the 23rd 
July, 1851, of the barque Maria,” Captain Plank, from Port Cooper, 
which ran ashore near the mouth of the Karori Stream and became a 
total wreck, twenty-nine lives being lost. The absence of a lighthouse 
was held as being chiefly responsible, and a strong appeal was made to 
Sir Qeorge Grey that one should be erected at once. Ho agreed, and 
proposed that the duty on spirits should be increased by Is. fid. per gallon 
for the purpose of raising the means to do so. The proposal was carried, 
but still no lighthouse— no real lighthouse. Mr. G. R. Carter, in his Life, 

23*— nans. 
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aaya : Instead of a proper lighthouse being erected a miserable shed with 
a bow-window in it was constructed, in which was placed an indifferent 
lamp-light.” In 1853, Carter had occasion to visit Wairarapa, which he 
did by walking to the old pilot-station by way of Lyall Bay and crossing 
to Pencairow in the pilot-boat. He ascended the hill on which the “light- 
house ” stood (10). “ Prom here I saw the lighthouse-keeper (Mr. 6. W. 
Bennett) C/oming up the hill with a load of drift-wood on his back which he 
had collected on the beach, and looking like another * Robinson Crusoe.’ 
This Government olRcer or servant had his habitation— I cannot sav it was a 
comfortable one, many would call it a wretched place ; but, Lord I)les8 me I 
man is an animal that accommodates himself to all sorts of odd things and 
contrarieties, from the peer in his palace to the savage in his hut. Here 
was a case in point : Governor Grey lived in Government House, built on 
a nice green mound ; the lighthouse-keeper abo lived on top of a hill, and, 
with his wife and three children, and the lighthouse apparatus, were all 
stowed away in two little rooms each about 10 ft. square and without a 
fireplace. The interior of this building, a lighthouse and dwelling combined, 
was accessible to wind and rain on all sides, and in heavy gales it rocked 
and shook so much as to frighten the keeper and his family out of it, who 
in that case took refuge in a sort of cave or cabin which he had scooped out 
of the side of the hill, over which he had fixed a rude thatched roof and in 
which he had built a rude stone chimney. This cabin was his house of refuge 
and his cooking-place.” Mr. Carter, in a note, states that Mr. Bennett was 
drowned some time afterward, he thinks by the upsetting in a storm of the 
pilot-boat which was about to land him at Pencairow. 

One of the first Committees to be set up by the House of Representatives 
was one appointed (22n(l June, 1854) to re|)ort on the lighthouses and beacons 
required on ih coast. It re^xirted on the 8th August, 1854. Pencarrow is 
mentioned as being only a temporary light of an extremely inferior descrip- 
tion, even considered by an authority as being likely to mislead navigators. 
The Committee recommended that a permanent lighthouse be erected as 
plaimed by Mr. Edward Roberts, of the Royal Engineer Staff, then sta- 
tioned in Wellington, the estimated cost to be £3,400. Captain Drury, of 
H.M. Surveying Ship ** Pandora,” in giving evidence before the Committee, 
recommended that the light l)e placed on Point Dorset. The Provincial 
Council had during its first session appointed (23rd Decomber, 1853) a 
Harbour-light Committee, which reported (17th February, 1854), in part, as 
follows : — 

“The establishment (Pencairow) was visited 4th February, 1864, and 
all things found clean and in order, and very creditable to the person in 
charge. The situation is considered the best that could be chosen for the 
first harbour-light, answering at the same time the useful purpose of assist- 
ing the navigation of that part of the strait adjacent to the Heads. The 
apparatus for producing the light is not very powerful, but with some slight 
modification might be made far more effective. 

“ The great complaint is that towards morning the light gets so dim and 
discoloured as to become scarcely visible. This arises, in the first place, 
from the inferior quality of the oil, by which the lamp gets clogged up before 
morning and the quantity of light greatly lessened ; and, secondly, from the 
position of the smoke-conductor, which is thereby rendered ugeless, and the 
room, being kept constantly full of dense smoke, the windovsi become com- 
pletely blackened in a few hours, thereby producing that gUmmering red 
appearance which all have observed a few hours after the lamps have been 
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lighted. By using a better oil a superior light would bo produced and kept 
up till morning ; and by removing the present conductor, which is placed far 
too low, and making two apertures in the highest part of the ceiling, one at 
each comer, to act alternatively in case of a change of wind, the smoke would 
be got rid of, and the same or nearly the same brilliancy kept up till morning 
which is now seen only in the early part of the night. There is no doubt 
but that the conlBicting testimony respecting the light has arisen from the 
different appearances presented to individuals in those different hours of 
the night in which they have had an opportunity of seeing it. The only 
other alteration the Committee recommend would be to place the present 
apparatus for producing the light upon a revolver which might be erected 
and worked in the present building at a smaU additional expense, thereby 
giving the light a distinctive character and preventing its being mistaken 
for a casual fire, without diminishing its force by the intervention of any 
coloured medium. 


The Committee also recommend that a supply of oil, &c., for the light, 
equal to one month’s consumption, should be always kept on hand, as they 
are sometimes, under present arrangements, without oil, and, should the 


weather be tempestuous, might be so for weeks, to the great danger of ships 
frequenting the harbour. 

The house appears to be strongly built but quite unfinished, being 
neither wind or water-tight, and, as it is so exposed, something should 
be done to make it more habitable before the winter.” 


In the Wdli'ngUm and Coast Almanac of 1855 it is stated that at night 
a light is shown but it is not seen at more than two or three miles. The 
New Zealand Pilot of 1856 ignores the light. 

During the fourth session of the Provincial Council, 1856-57, it was 
decided to erect a permanent light. The sum of £10,000 was voted for the 
purpose, being part of a loan to be raised. Previous to the vote being 
passed the Superintendent wrote to the Colonial Secretary requesting a 
copy of all correspondence, with the plans and specifications prepared by 
Mr. Roberts. These contain much interesting information about the pro- 

r d lighthouse. On the 26th March, 1857, the Superintendent wrote to 
Edward Roberts, who had by then returned to England, forwarding 

5 Ians and specifications as prepared by him in 1853, asking him, wi^ Mr. 

ames Smith, a Wellington citizen then in England, to obtain and send out 
the building with all its fitments, light-apparatus, all mechanism to be 
duplicated. The sum of £3,600 was fixed as a limit to cost. The contractor 
was to erect the building and fix apparatus, and if the person sent out was 
a lightkeeper he could be appointed to take charge of the light. The tenders 
received ranged from £2,4% to £2,823, the successful contractors being 
Messrs. Cochrane and Co. In opening the fifth session (2nd June, 1857) the 
Superintendent stated that the General Government had objected to the 
Provincial Council constructing the lighthouse, as the 19th section of the 
Constitution Act prohibited any Provincial Council from making any law 
for the erection and maintenance of lighthouses. The Superintendent 
questioned the ruling—it only applied to lighthouses on the coast. He 
reminded the Coun'cil that they had maintained a light at Pencarrow for 
several years. In any case, he had ordered the ligh&ouse, and he hoped 
that it would be landed during the course of the next six months. 

Though out of chronological order, it may be noted that one of the reasons 
for the duallowance of the Municipal Corporations Act, 1842, by the Colonial 
Office was, ** by the sixth clause the Corporations are authorized to erect 


23 * 
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l)eacon8 and Ughthousea, a power which properly belongs solely to the 
Crown.” The airectors of the New Zealand Company protested against 
the disallowance, and, in respect to the above objection, submitted that 
there did not seem to be any objection, upon principle, to allowing the 
representatives of the community to execute public works of that nature 
respecting the call for which, the pmper sites of their erection, and the 
best means for compassing that end,* ^e representative of the Sovereign, 
residing at a distance, must be comparatively ill-informed. 

Also out of chronological order, but very interesting and opportune, 
is the following extract from the Evening Post ^ the 13th July, 19SS3 : — 

PABLIAMSNT.--To-DAy"S PhOCKXDINGS. 

LegutUUivt Council, 

In the Legislative Council to-day Sir Thomas Maokentie asked the Attomey- 
Oeneral whether the time had not arrived for the erection of an automatic light on 
Barrett's Reef, at the entrance to Wellington Harbour, in order that greater safety 
may be given to navigation. He said that some forty masters of steamers had peti- 
tioned to have a light placed on the reef. The reef was exceedingly dangerous in foggy 
weather. 

In reply. Sir Francis Bell, Attorney • General, said Barrett's Reef was within the 
limits of Wellington Harbour, and the question of placing a light on the reef was a 
matter for the Harbour Board to determine. 

According to a return dated 15th May, 1858, the total cost up to that 
date, including the salary and passage of Mr. Edward Wright, who had 
been sent out to 8U})erintend the erection, amounted to £2,554. Mr. 
Wright reported on the same date that the cost of erecting the lighthouse, 
if landed at Fitzroy Bay, would be £750 ; if lauded inside the harbour, 
two miles and three-quarters from Pencarrow, the cost would be £2,000, 
exclusive of landing the material on the beach at the selected point. In 
a return to the General Assembly, 1867, the total cost 'of Pencarrow to 
date was stated to be £8,422. The light was exhibited from the Ist 
January, 1859. It was described as being of the second order, catadioptric 
system, with eclipses at intervals of two minutes. The cause of the change 
to a fixed light from September of the same year has not been traced ; 
it was probably some trouble with the mechanism. The first keeper of 
the light was Mrs. Bimnett, widow of the first keeper of the temporary 
light, with W. Lyell as assistant. In the 1865 report of the Marine Board 
Engineer, Mr. :&lfour, Pencarrow is referred to : ” While engaged in a 
survey of the strait we happened to pass Pencarrow at night, and, as the 
light was very poor, we landed to .examine it. We found everything in 
good order except the light, which, though very white and clear, was 
miserably low, being only l|in. from the burner to the top, whereas the 
standard height is from in. to 4 in.’^ He suggested that the serviods of 
the trained hght-keeper who had been brought out by the Provincial Council 
of O^o should be secured in order to examine and adjust the apparatus 
and instruct the keepers. In 1867 the Engineer reported that the roof 
of the keepers’ cottage had been blown off during a aale. He also 
suggested that a better path to the lighthouse be formed, imd that a store 
be erected on the beach, also one on the hiU, which could be used as a 
workshop. During that year £298 was expended, so probably his suggestioiii 
were agreed to. A new set of lamps were installed during the* year 
1869-*70. The Marine Engineer, on the 18th June, 1869, reported that 
the buildings were much decayed. During the followingLyear new dwellings 
for the keepers were erected at a cost of £764. 
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In 1864-66 the Marine Act of 1863. which imposed duties on the 
provinces in connection with lights and bi^acons, was amended. The 
Marine Board was abolished, and the Provincial powers in connection with 
li^ts and beacons vnthdrawn, the powers being vested in the Governor, 
who was also given authority to purchase any of th<' lights and beacons 
from the Provincial Governments. It would probably be at this time 
that the management of Pencarrow passed to the Marine Department. 

In 1864 the Chamber of Commerce urged that a light be placed on 
Point Gordon, but the President of the Marine Board pointed out that 
Somes Island would be a better position, therefore it had been decided to 
erect a lighthouse there. It was c^rected and maintained by the Provincial 
Council until the abolition of the provinces, in 1875, when the Marine 
Department took over the responsibility and expense until a few years 
ago, when they were passed on to the Harbour Board. The light was first 
shown on the 17th February, 1866. It was manufactured by Messrs 
Chance Bros, and Co., and described as being catadioptric, of the fourth 
order, showing a Axed white light in mid-channel, a fixed red light on the 
western and a fixed green light on the eastern shore. Keepers* dwellings 
were en*cted in October, 1865, at a cost of £695. Some trouble was caused 
at the outset owing to the divisional lights not working satisfactorily. 
Mr. W. Lyell, transferred from Pencarrow, was the first keepi*r, with 
D. Susans as assistant. 

Colza-oil was used by New Zealand lighthouses until 1872. The 
Marine Department report of that year suggested a change to kerosene^ 
which would result in more brilliant lighting at a reducicd cost. In 1876 
the report gave details of the illuminating-power of kerosene. In 1877 
Pencarrow and Tiritiri were the only lights using colza. In 1881 kerosene 
lighting was completely installed. In 1878 Pencarrow consumed 510 
gallons of colza, in 1881 734 gaUons of kerosene. During the financial 
year 1921-22 867 gallons were used. It may be of interest to note that 
the cost of oils and wicks in 1857 was : Lamp-oil, lUs. per gallon ; sperm, 
5s. lOd. per gallon ; cotton wick, lOs. per pound. 

According to a return, the Government secured the freehold of the 
lighthouse reserve, consisting of 69 acres, from the Maori in 1873, although 
in 1841 it was notified that the Government has reserved land at Pencarrow 
for public service. 

The “ Inc'ohstant.'* 

Towards the end of 1849 the ship “ Inconstant,** 588 tons, of London, 
missed sta 3 rs in entering the harbour and drifted on to the rocks at the 
mint near Pencarrow named after her. Fortunately. H.M. Surveying 
Steamer “ Acheron ** was in port at the time and towed her off. Apparently 
the damage was too extensive for repairs to be effected, for Messrs. Bethune 
and Hunter sold the vessel to a local shipwright, who in turn sold it to 
Mr, John Plimmer in 1850 for £80. Mr. Plimmer received permission from 
Sir George Grey to remove the vessel from Te Aro, where she was beached, 
to a short distance north of Clay Point, in front of Barrett’s Hotel, by 
that time removed to its present site. He cut down the upper works, 
shored up the hull, connected it with Lambton Quay by means at a bridge, 
and constructed over part of it a lar^ building, 68 ft. by 30 ft., comprising 
two flioors, while the lower part of w ship formed a basement measuring 
80 ft, by 26 it. THie building was fitted as a warehouse and auction-room 
for Messrs. James Smith and Co., who opened it for business on the 14th May, 
1861. As usual in those days, the occasion was celebrated by a lunch. 
The building was generally known as Noah's Ark,” although it was often 
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called " Plimmer’s Wharf.” There was an open platform at each end of 
the hull. The fore part of the vessel is said to have rested in 10 ft. of 
water, the platform being used as a wharf. The earthquake of 1856 caused 
some damage by throwing the vessel on its side, but with difficulty it 
was replaced firmly and safely in its old position. After the shake 
Mr. Plimmer built a retaining-wall to the north of the “ Ark ” and filled 
in around it. Mr. (’. R. Carter, in reporting on Mr. Pliminer's claim 
in 1862 for the ]>re>em))tive right to purchase the adjacent land, stated 
that Mr. Plimmer had constructed a timber breastwork 136 ft. long, 
valued at £95, and had filled in 3,601 cubic feet of spoil, valued at 
£450. The Provincial Council allowed Mr. Plimmer’s claim to two 
sections. These sections together comprised an irregularly-shaped block 
with a frontage of 50 ft. to Hunter Street, 130 ft. to Customhouse 
Quay, and 130 ft. to Lambton Quay. The price of the Hunter Street 
corner section was to be fixed by the price obtained for the section 
opposite —that is, the present Australian Mutual Provident Society’s site. 
The second section, with 70 ft. frontage to Customhouse Quay and 130 ft. 
to Lambton Quay, was to l)e sold on the Customhouse Quay frontage 
at a price per foot averaging the price received from the sections on the 
opposite side. This land brought £15 per foot. He was also to be 
allowed the amount stated above for the work done by him. After the 1861 
reclamation was completed Mr. Plimmer constructed another wharf from 
the breastwork. This wharf was generally known as Plimmer and Reeves’s 
Wharf. It was the last private wharf in Wellington Harbour to go, which 
it did when the Te Aro reclamation was undertaken. 

Harboub-liqhts. 

The first official harbour-light was a red light shown from the end of 
Noah’s Ark ” on and after the 6th November, 1858, ** for the guidance 
of vessels coming in to an anchorage in I^imbton Harbour.” At this 
time the Harbourmaster had his office at Plimmer’s Wharf- ” Noah’s Ark,” 
A white light was shown from the deep-water wharf on the 19th October, 
1863, but it was placed so low that complaint was made that it was 
hidden by any vessel that might be lying at the end of the cross-head. 
In 1866 the Harbourmaster reported that a better light should be shown 
on the wharf, one that could be seen at a distance of four miles in ordinary 
weather, the present light being visible only half a mile. On the completion 
of the extensions in 1867 a powerful red lamp was placed at the end of the 
wharf. 

The 1868 Harbour Regulations provided that all vessels should ^ave 
buoys and buoy-ropes to their anchors to show their position ; also that 
all vessels should hoist a conspicuous light *at their peak-end from dark 
to daylight. This latter regulation came into force on the 23rd December, 
1858. One of the local papers of the following day remarked on the 
picturesque and novel sight. 

Reclamations and Sea-walls. 

In 1847 tenders were called by the General Government fpr the 
construction of a timber breastwork along part of Lambton Quay. 
Tenders were to be marked Tenders for repairing Beach Road.” In 
the earlv dap of the settlement the waterside road was known as 
“Thorndon Quay” from the Hutt Road to Charlotte Street, and 
” Lambton Quay,” from thence to Section 205, where Willis Street 
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oomtnenced. Locally, the full stretch was known as The Beach.” 
Along the quays the water at high tides in many traces covered part 
of the roadway, and probably it would be to form the roadway in one 
of these bad places that the breastwork was required. Even in 1850, 
Carter tells us, there was not room in some parts for two carts to pass. 
In 1854 Carter constructed for the Provincial Government another breast- 
work, 600 ft. long. It was constructed of brick, and, he says, was built 
with the object of widening the beach to a width of 60 ft. This contract, 
which also included the formation of a footpath and cross wood drains, 
cost £832. Mr. Edward Ko})ert8 was instructed in 1851 to prepare a 
scheme of reclamation. The Spectator proposed that it should extend from 
Pipitca to Clay Point. 

In 1852 the Government of New Munster, which comprised the southern 
half of the North Island and the whole of the South Island, called for 
tenders for reclaiming a part of Lambton Harbour. This reclamation is 
generally known in legal circles as “ Sir George Grey’s reclamation.” It 
ran from Customhouse Street (now usually known as ” Old Customhouse 
Street”) 360ft. north, with a depth towards the harbour of 100ft., the 
frontage being to Willis Street. Mr. Roberts was Engineer, and C. R. Carter 
secured the contract, liis tender amounting lo £1,036. Work was com- 
menced early in April, and was completed early in October. Apparently 
the land was offered for sale as it became available, for a block was 
put up for sale by public auction on the 21 st July, when a 50 ft. frontage 
was sold to John Harding at the ujiset price of £6 jx^r foot. On the 11th 
September another block, of 60 ft , was sold at the same price to S. (’imino. 
There was to be another sale on the 30th October. I can 6nd no record 
of the sales on that day, but, through the kindness of Mr. Maurice Smith 
(Chief Draughtsman of the Survey Department), 1 learn that the total 
sales to the public amounted to £900. This accounts for 150 ft. ; 182 ft., 
with an area of 1 rood 25 perches, was granted by Sir George Grey as 
an endowment for the Wellington (^ollege. There was a cross-street from 
Willis Street to the waterfront (now part of Mercer Street), of a width of, 
say, 28 ft., which *would account for the full frontage of 360 ft. as per 
contract. The value of the College Reserve would be £1,092, making a 
total value of £1,992 against an expenditure of £1,036. The cross-street 
was officially known as “ College Passage,” although later it was known 
as “College Lane”— now Mercer Street. Carter records that during the 
progress of the work a heavy sea carried away part of the wooden wall ; 
he also records that his profit amounted to £212, although the Engineer 
assured him before he signed the contract that he had underestimated the 
work. During low tides the water would probably not be near the wall. 

By the Public Reserves Act, 1854, the Provincial Government was 
granted the right to reclaim part of the harbour below high-water mark a 
from the “ reclaimed land ” to the foot of Tinakori Road. “ Reclaimed 
land ” would, of course, refer to the 1852 reclamation A definite scheme 
of reclaiming land from the harbour was asked for, when the Committee 
on the Harbour Reserves Bill reported to the I^ovincial Council (1st 
February, 1866), as follows : — 

“ Your Committee has been unable to obtain sufficient information to 
enable it to propose any specific plan for the management of the harbour 
reserves. It therefore contents itself with recommending that the Super- 
intendent should invite, by competition, plans and specifications for the 
reolaiining of the land and bulling retaining-walls, and having especial 
reference to the practicability of carrying out the works in separaie blocks, 
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such plans to be accompanied by a plan for laying off the reclaimed land 
in streets, and for drainage. That in all plans a continuation of Willis 
Street and a quay on the water side be made main features. That the 
Superintendent should offer a premium for the plan which ho may consider 
the most practicable. That blocks of the land be sold unreclaimed under 
a condition that the purchaser shall reclaim within a certain period, 
according to the adopted plan, or the Superintendent should contract with 
persons willing to do so. To reclaim any block or blocks, the contractor 
receiving payment for so doing on sale of the land, the amount of the 
contract b^ing added to the purchase-money as for improvements thereon 
or, if the block be sold in lots, apportioned among the purchasers 
accordingly. That sufficient reserves he made for public purposes. That 
all land alienated, except that hereafter referred to, be absolutely sold, 
and that bv public auction. That those persons who have erected wharves 
along the beach, extending unto the reser\'ed land, should have the right 
of pre-emption over the allotments comprising such wharves, at the average 
price of the adjoining land.” 

An Act was passed during that session enabling the Superintendent 
to act as suggested, also giving him authority to grant a lease of a section 
with 80 ft. frontage to Willis Street, at such rent and on such terms as 
he might consider expedient, to the Tradesmen’s Club, which appears to 
have been an institution of the nature of a Chamber of Commerce, It 
proposed to build a public hall, and also to erect and maintain an inner 
harbour-light, ** the water frontage admitting of so useful an appendage,” 
there being no harbour-light at the time. The suggestion to have a 
quay on the water side was not adopted, thus giving purchasers the 
water rights at the rear of their sections as far as the Willis Street and 
Customhouse Quay sections were concerned. To extinguish these rights 
the City Council had to grant compensation to the owners at the time 
of the Te Aro reclamation. Apparently it was proposed to erect a stone 
wall, for tenders were called during 1866 for the conveyance of 2.000 tons 
of stone from Somes Island to where they might be required between 
Bowler’s Wharf and ** Noah’s Ark.” ” The stone will be put on a jetty 
at Somes Island, alongside of which there will be a depth of 5 ft. at high 
water. Deliveries to be of not less than 200 tons per week, to commence 
18th Decemb<*r, 1856.” Engineers may be interested in the subject of 
Somes Island stone, though this scheme was not proceeded with. Carter 
writes : ** Towards the end of 1857 I succeeded in getting a contract for 
building a long length of brick-in-cement sea-wall, which commenced at 
the north end of the wood retaining-wall I had previously built (Chew’s 
Lane), and extending into water 3 ft. deep at low water to near Clay 
Point at ' Noah’s Ark.’ My contract for this (which included 172 ft. of 
#briok sewer) was £3,343. In the year 1861 I obtained another contract 
for continuing this sea-wall on to a point in a line with the northern side 
of the block of land on which the Oddfellows’ Hall is built. Both of 
these contracts, though very difficult to execute, proved to me very 
remunerative. The ' gossipers ’ said I would have to go to the expense 
of coffer-dams in order to lay the foundations under water. They were 
mistaken. I devised a plan of building (out of water, but over their 
sites) large blocks of brickwork loosely keyed toother, and then lowered 
them into their position or site under water. I then keyed them with 
large bricks, and as at low water the tops of the blocbi were about 6 in. 
out of water,. 1 built upon them without much difficulty except when the 
water was rough.” The filling-in of this space was carried out by day 
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labour at a cost for the first part of £2,237, totalling £5,580 for that block. 
The first sale of sections was advertised for the 14th May, 1858. It 
covered twenty-five sections with frontages to Willis Street, Harbour 
Street, Customhouse Quay, and what is now known as the Bank of New 
Zealand corner. The total frontage offered was 844 ft., costing approxi- 
mately £6 10s. per foot frontage. Sections in WiUis Street were priced 
at an upset value of £12 per foot, Harbour Street at £4, corner sections 
£8, Customhouse Quay £15, while the Bank of New Zealand corner 
was fixed at £8, totalling £9.712. Nine out of the ten Willis Street sections 
were sold, three out of the eight Harbour Street sections, while none 
of the Customhouse Quay sections, nor the corner, were disposed of. 
The unsold sections were offered again on the 1st September, 1858, 
but apparently none were sold, for they were offered yet again on 
the 5th March, 1862. The size of the Bank of New Zealand section 
had been increased to 70 ft. or 71ft. to Lambton Quay with 100 ft. 
to Customhouse Quay. The upset price was £8 per foot, Lambton Quay 
frontage, at which price the Bank of New Zealand was the purchaser. 
It should be noted that the law provided for the sale of the reclaimed 
land by the Provincial Council only by auction and for cash. It should 
also be noted that in the March, 1858, session of the Council Mr. Richard 
Barry, a member for the City of Wellington, proposed that the land 
should be leased, but he received no support. 

In February, 1866, Mr. W. Tonks, who had secured the contract to 
reclaim 13 acres of land from Panama Street to the north of Waring 
Taylor Street, including the construction of a sea-wall, for the sum of 
£24,792, commenced the work, which was to be completed in June, 1867. 
The area of the 1857-63 reclamation to Panama Street was 7 acres 3 roods 
34 perches, the total cost was £15,443, and the proceeds of sales amounted 
to £37,529. The area of the 1866-67 reclamation was 12 acres 3 roods 
29 perches, the cost £25 028, while the proceeds were only £8,923, but 
to this should be added the amount paid by the City Council for the 
unsold sections. 

Soil for filling in the different reclamations was obtained from the 
hillside at the rear of the Quay sections, Kumutoto (Woodward Street) to 
Boulcott Stn*ct, Mr, Tonks even proposed to lay a tramway-^ by way 
of Manners Street and (’uba Street to Webb Street to bring spoil from 
there. Permission was granted by the Town Board, but he only used 
the tramway from Willis and Boulcott Streets, also a tramway from 
Kumutoto. The 1857-61 reclamation was filled in with spoil brought in 
carts. In the original plan there was no street running parallel with 
Customhouse Quay, but in July, 1864, the Council decided that such a 
street should be formed, opening in front of the Supreme Court, Lambton 
Quay, to be known as Featherston Street, in honour of the Superintendent. 

In addition to the public reclamations, permission was granted to the 
Oddfellows to reclaim a section fronting Lambton Quay. Tliis section 
was recentlv sold by that body. The foundation-stone of the Odd- 
fellows’ Hall on the reclaimed land was laid on the 2l8t May, 1859. The 
Foresters were also granted a site in 1864— the next section to that now 
occupied by the Government Fire Insurance Building, which, by the way, 
stan^ on a section, 100 ft. by 100 ft., reclaimed by Messrs, .foseph and 
Co. in 1866, at a cost to the firm of over £300. ' The Freemasons were 
also granted a site for reclamation, but apparently they did not take 
advantage of the grant. 

In 1864 it was decided that in future all streets should bo 100 ft. wide, 
which accounts for the extra width of a part of Lambton Quay. 
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In 1871 the Provincial Council agreed to sell all of the unsold sections 
of reclaimed land to the City Council for £12*000. Needless to say, it 
was a bargain for the city, and the City Councillors of that date are 
entitled to the gratitude of subsequent generations. The Council was wise, 
and did not attempt to part with the freeholds, excepting some taken 
over by the General Government. 

In 1873 the Provincial Council agreed to convey to the General 
Government nearly 3 acres of unreclaimed lands for the purpose of 
erecting Government Buildings and for railway purposes at Pipitea. 

During the same session, on the motion of Mr. Edward Pearce, it was 
resolved that the Council recommend that the tract of land covered with 
water, extending from Te Aro Flat to Lambton Harbour, comprising 
70 acres or thereabouts, be granted to the City of Wellington to be 
reclaimed from the sea. The resolution was approved by the Superin- 
tendent. This is the block known later as the Te Aro reclamation. 

On the 6th March, 1875, the Provincial Government entered into an 
agreement with the Wellington City Council to sell to the latter body its 
rights in connection with another block of land then being reclaimed under 
contract with Edmund O’Malley, containing an area of 36 acres, for the 
sum of £30,000 with outstanding liabilities on the block, and also cost of 
work from date till taken over by the Corporation, less moneys due from 
the General Government on account of land acquired from the Provincial 
Government. The signatories on behalf of the City Council were Joe 
Dransficld and E. T. Gillon (Councillors). This agreement was never 
carried out, and apparently the General Government took over the whole 
contract, and the City Council lost a bargain. For this reclamation 
jarrah piles were used as a breastwork, and the s})oil was brought from 
the foot of the Wadestown hill, where the oil-stores are now situated. 
Ballast-trains were used. The spoil for the Te Aro reclamation came 
from FitzGerald Point and the Roseneath Hill. Particulars of the Te 
Aro reclamation are easily obtainable, and, with those of the Kaiwarra 
reclamation, now in hand, are left to the future historian. 

Wharves. 

General. 

In the Wellington Harbour Board Year-book issued in December, 1921, 
there is recorded a list of the piers or jetties, including Brown’s, Rhodes’s, 
Moore’s, and others, constructed during the early years of settlement, which 
may be accepted as substantially correct. The following notes are 
supplementary to those in the Year-book, which were compiled by Mr. 
EMon Best. , 

The Commercial Wharf, unlike the other early wharves, was constructed 
by a public company with a capital of £250 in £2 shares. The wharf was 
completed in December, 1841. It accommodated vessels up to 30 and 40 tons. 

A wharf that is not mentioned in the Year-book is Tod’s. Tod was 
a speculator who arrived from Sydney in 1839, and acquired land in the 
neighbourhood of what is now Charlotte Street. Probably the jetty shown 
in Brees’ illustration of Barrett’s Hotel, and next to the Commercial Wharf, 
is Tod’s Wharf. 

No. 7, Bowler’s Wharf, later named after Edward Pearce, who had 
taken over Bowler’s business, was also known as Lyttelton Wharf. This 
wharf is described as running from Willis Street to Old Customhouse Quay. 
It ran out from Willis Street virtually parallel to Customhouse Street (or 
Old Customhouse Street, as it is now called). 
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No. 9, Waitt’s Wharf, was not off Willis Street : it stood out from 
Customhouse Street. Its present location would be through the vacant 
section opposite the Public Library, owned, 1 believe, by Bums, Philp, and 
Co. This wharf (sometimes called Customhouse Wharf) was never public 
property. It was a frequently changing property, and with the cliauge 
of ownership there would usually be a change of name. Of course, in 
those days Parish Street terminated at rustomhouse Street. In 1868 the 
property was advertised for sale by public auction. The frontage, as 
advertised, was 147 ft. to Customhouse Street, f‘Xtc»nding to low-water 
mark. Part of the frontage faced Parisli Street. The wharf, of about 
200 ft., extended from a platform on which were erected two iron stores. 
There was a tramway laid on the wharf, with a crane, nearly new. The 
price obtained was stated to be £1,600, but apparently the sale fell 
through, for the property was advertised again in a few weeks. No 
further sale is recorded until 1860, when Waring Taylor purchased it 
for £800. 

David Robertson’s Wharf would probably be known earlier as “ Seager’s.” 
It, with Greenfield and Stewart’s (if there was such a wharf), are of a much 
later date, and hardly come within the name of “old-timers.” 

I have found references to Mills’ (Lambton Quay, 1846), Tankersley’s 
(Willis Street, 1847), and Turnbull’s (Willis Street, 1862). 

Queen's Wharf, 

Althougli not agreeing with the Year-hook that “ the history of the })ort 
as a shipping-centre really dates from 1862,” when the first pile of what 
is now known as the Queen’s Wharf was driven, it may be agreed that 1862 
marked a decided move forwarfl. Prior to that date mercantile people 
could not be expected to be satisfied witli the shipping facilities for the 
larger vessels visiting the |xirt. 

Many suggestiqns were made as to how improvements could bo effected. 
The first move towards sometliing being done took place during the 1862 
session of the Legislative Council of New Munster (a nominated tody), 
when the Collector of Customs and the Harbourmaster rejwrted relative 
to a “ deep-water wharf,” In their opinion the only suitable site would 
be near Clay Point, between the Customhouse (then in (Customhouse Street) 
and Pipitea Point; but owing to the shallow water a wharf 800'ft. long 
would be necessary. The Queen’s Wharf is now probably over 800 ft. in 
len^h from the original breastwork opposite the Pier Hotel. Two other 
probable sites were in the Kaiwarra Bight : on the town side of the stream 
a wharf fityt. or 70 ft. long would run out to 21 ft. at low water, spring 
tideij ; on the other .side of the stream it would be necessary to construct 
a wharf about 120 ft. long to secure the same advantage ; but both of these 
sites were much exposed to south-easterly gales. It was rather unfortunate 
that the Province of New Munster was dissolved in 1853, for this tody 
during 1862 had taken definite steps to reclaim land from the harbour, 
construct a deep-water wharf, and to erect a lighthouse at Pencarrow. 
Under the Provincial Council of Wellington the town waited five years 
until another block was reclaimed ; waited ten years for the wharf ; and 
waited six years until a modem lighthouse was erected at the heads. 

Early in 1867 the Provincial Council appointed a Wharf Committee to 
consider the “ necessity for immediately constructing a wharf in Lambton 
Harbour that will admit of the largest class of vessel likely to resort to 
Wellington lying alongside of it ; the most suitable spot for its location ; 
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the material of which it had best be constructed ; the probable cost ; 
finance ; probable income ; the cheapest and most e£Bcient system of 
management should the Council erect and retain the wharf as public 
property.” The Committee took evidence from seven or eight men 
connected with the local shipping trade, and then decided not^g, but 
presented the evidence, as it might ** be useful when inquiry on the subject 
shall hereafter be resumed.” The answers to the set questions contain 
many points of interest. The first question read, ” Gan you state the 
average delay occasioned by high winds to vessels discharging by lighter ? ” 
One man replied, ” Two days in three weeks ” ; two replied, ” One day 
out of six ” ; while another thought it would be two days out of six. Two 
who should have had the most ]>ractical knowledge, the Collector of 
Customs and the Harbourmaster, could not say. As to the average time 
taken to discharge a ship of 500 tons, the general opinion was that it 
would be one month, although here again the Harbourmaster kept on the 
careful side : “ Dejicnds on state of weather, nature of cargo, the discipline 
of vessel.” It was generally considered that a similar vessel would 
discharge at a wharf in a week. On the question of site, the genera] 
opinion favoured a spot between Clay Point and Kumutoto (Woodward 
Street). The cost of landing goods by lighter was stated to be about 
3s. 6d. per ton, while the charges on the existing wharves amounted to 
Is. per ton. 

During the same session (1867) another Committee was appointed to 
inquire as to the advisability of constructing a wharf between Eorokoro 
(Petone) and Lowry Bay. The Committee reported that there were two 
suitable sites, both near Point Howard. It was also suggested that a 
tramway to the Wairara|)a could be fonned by way of the coast. Nothing 
further was heard of either project. 

The dccp-watei' wharf was not mentioned again until 1861, when the 
site was decided. By this time the land had been reclaimed towards what 
is now Panama Street. A Provincial Act was passed that year authorizing 
the Superintendent to construct a deep-water wharf. Complaints were 
also made that year that Swinburne’s Wharf, which was perhaps the moat 
important wharf of the day, was in a bad state and should be repaired or 
removed. 

Tenders were called for on the 2l8t October, 1861, for the construction 
of a wharf 36 ft. wide to extend 600 ft. from the sea-wall to a cross-head 
60 ft. wide, making a total length of 660 ft. At 300 ft. from the sea-wall 
tees would extend on both sides, 36 ft. wide and 76 ft. long. Totara piles 
for the first 260 ft. were to be driven 9 ft. in the ground, for the remainder 
of the main pier and the inner tees to the depth of 10ft., and far tbe cross- 
head to the depth of lift. Piles were to bo sheathed from 1ft. 6 in. 
under the surface of the ground to 6 in. above high-water mark, the 
contractors to provide the timber and labour, the Government providing 
tbe necessary sheathing-material, copper, felt, and nails. The piles were 
to be not less than 12 in. square with all sap-wood removed up to and 
including the inner tees, while for the remainder and the cross-head 14 in. 
piles were required. The flooring was to be 6 in. by 3 in. heart of rimu, 
placed 1 in. apart. Full details of the specification may be found in tbe 
Provincial OazeUe, 26th October, 1861. The depth of water at the end 
of the wharf was 18 ft., low water. Four tenders were received. That 
of McLaggan and Thompson (£16,420) was accepted. The other tenders 
were— Charles Mills, £16,500 ; Plimnier, Wallace, and Seager, £18,500 ; 
James Smith, £18,955. Extras amounted to £884 by the time the wharf 
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WAS completed. The fint pile was to have been driven on the 18th 
April, 1862, but owing to a mishap with the pile-driver or the engine, and, 
a^r a wait of two hours in a cold south-easter, the ceremony was 
postponed, ta^g place on the 28th, when the Superintendent satisfactorily 
assisted in driving the pile. ^ 

The contiactozs claimed that work was commenced on the 1st April. 
The totara piles were ordered from the Wairarapa district, but owing to 
floods the roads and bridges to that district were damaged and heavy g^s 
trafiic prohibited, thereby causing delay while arrangements were being 
made to procure the timber elsewhere. The delay was a serious matter 
for the contractors, as it landed tham in penalties amounting to £800 for 
non-completion within the specified time — one year from time of signing 
the contract (4th December, 1861). In 1863 the contractors apphed for 
a remission of the penalties, but the Petitions Committee decided against 
them. They petitioned again in 1865, when they were granted £65. 

The first intorprovincial steamer to berth at the wharf was the 
“ Airedale ” (286 tons), which berthed at the inner side of the first tee on 
the 11th March, 1863. The local steamers “Wonga Wonga” and “Storm- 
bird ” had berthed previously. The contractor, John McLaggan, in his 
evidence on the petition, stated that he had allowed vessels to berth from 
Christmas, 1862. The ^t overseas vessel to be berthed was the barque 
“ Queen of the Avon “ (460 tons, Captain John Jones), on the 12th August. 
Wooden rails for a tramway were laid on the wharf in June : this had not 
been provided for m the contract. The wharf was not level with the 
Quay, but judging by the wording of the contract was 26 in. higher. No 
sheds or stores were erected on the wharf. Mr. W. Spinks was appointed 
wharfinger in June, 1863. 

For some years the wharf was known as the “ deep-water wharf,” or 
the “ Government Wharf, “ and probably the name “ Queen’s Wharf ” grew 
from the bonded store, which had been always known as the “ Queen’s 
Bond” or “Queen’s Warehouse.” This was a biulding erected in 1862-63, 
on a reclaimed site where Bannatyne and Co.’s oflices stand. It was a 
building, 100 ft. by 46 ft., of three floors, costing £2,700. It was opened 
Ist May, 1863. 

According to a return pre^sented May, 1863, the equipment of the wharf 
at that time, and the cost, was — 


Three 2-ton cranes, one 2-ton crane (travelling), and one 

£ 8 . 

d. 

£ s. d. 

5-ton crane 

312 10 

0 


Six trucks on oak frames 

60 0 

0 


Freight and charges . . 

51 7 

1 

413 17 1 

Bight chains, 22 tons 

297 16 

6 

Ei^t mushroom anchors, 23 tons 

368 9 

0 


Ei^t buoys, 26 tons 

521 4 

3 


Less discount 

1,187 9 
29 13 

9 

9 


Railway bars, switches, crossings, screws, nails, Ac., 
complete 

1,157 16 

133 0 

0 

0 


Freight ab4 charges . . 

506 12 

8 

1.707 8 8 
170 16 1 

Charges, including lighterage, exchange, commission, Lo . . . 

• • 





£2,391 0*10 
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* Complaints were soon made about the berthing regulations. Vessels 
had to moor to buoys placed seaward^ and at times might have 200 fathoms 
of cable out. These moorings naturally interfered with the moorings of 
other vessels. For a time ship-agents preferred to continue to use the 
lightering service, while other* vessels still used the older wharves. The 
wharfage charged at this time was 28. per ton, weight or measurement; 
horses, 5s. each ; sheep, 48. per score ; goods for transhipment, Is. per 
ton. No berthage charge was made until a specified time allowance, 
according to tonnage, had expired. A vessel of, say, 400 tons was allowed 
up to fifteen days for discharging cargo. There appears to have been no 
regulation in the matter of loading cargo. 

The Clerk of Works from the Ist h&.y to the 23rd December, 1862, was 
Mr. Henry Bragg ; from that time to the completion of the contract Mr. 
W. H. Hales was in charge. Mr. Bragg was also in charge of the Queen’s 
Bond contract. 

In July, 1864, the Council decided to lengthen the southern end of the 
inner tee and the cross-head, and also to lengthen the main wharf and add 
another cross-head. The Wharf Committee recommended that the moor- 
ings and buoys should be placed not more than 10 to 15 fathoms from the 
bow of a vessel ; that the wharf shoulcT be let by public auction ; and also 
that the wharf should be lighted for the safety of passengers, and that the 
white light at the end of the wharf should be replaced by a red light (the 
standard for the same to be raised about 8 ft., as there had been complaints 
that the light had been obscured by the vessel that might be moored 
at the cross-head). Much technical detail is given in a report on the 
management of the wharf laid before the Council on the 21 st January, 

1864. In accordance with the decision to extend the wharf, John 
Morrison, agent for the Council in London, was rc^quested to invite plans 
and specifications for the work. Two firms of engineers — Messrs. Rennard 
Bros., of Westminster, and Crumlin, Wales, and Messrs. Thomson and 
Browning, T/indon — responded. The scheme of Messrs. Kennard was 
accepted, with a few alterations suggested by Mr. C. R. Carter, of this town, 
who was then in England, and who had been asked by the Council to assist 
in the wharf and patent-slip negotiations. 

The contract with Messrs. Kennard, which was dated 25th January, 

1865, provided that the wharf should be erected within two years, the 
contract price to be £31,813, including cost and carriage of plant and 
material, freight, labour, and all other expenses, but exclusive of Customs 
duties, the tools and plant required for the construction to be admitted 
free of duty. The structure was to consist of a framing of wrought-iron 
plate gilders, property bolted together, and resting on twenty-five cast- 
iron cylinders of 4 ft. diameter each and ninety-five cast-iron screw piles 
of 1 ft. diameter ; the piles and cylinders to be sunk at least 15 ft., and 
the cylinders to bo filled with concrete composed of four parts clean 
gravel and sand to one part of fresh Roman cement. Two lines of railway 
and four turntables for the trucks were to be provided and fixed ; a 5-ton 
steam-crane to be provided ; also four mooring-screws, with buoys, and 
40 ft. of chain to each to be provided and fixed. All of the timber required 
was to be provided by the Provincial Government to the exact dimensions 
required, ready for fixing. The timber required for scaffolding; &c., was 
to be provided by the contractors. The planking was to be Sin. by 4in. 
heart of totara, fixed with their edges } in. apart. 

Messrs. Thomson and Browning did not make an estimate of the total 
cost, as they did not propose to erect the wharf. Mr. C. R. Carter, who 
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was associated with Bfr. Morrison tu considering the tenders, estimated that 
it would be about £40,000. Their estimate for material and freight was 
£20,800. 

The extension of the pier was to consist of a jetty 160 ft. long and 35 ft. 
wide, and a cross-head of 300 ft. long and 50 ft. wide. There was a depth 
of 26 ft. at low water at end of cross-head. 

Messrs. Kennard Bros., who had secured the contract to extend the 
wharf, sent a staff for the work under Mr. J. R. George, who later became 
manager of the Wellington Gas Company and the Wellington Patent Slip 
Company. There were fitters, riveters, divers, carpenters, and labourers. 
The first detachment arrived in Wellington on the 13th March, 1865, and 
next day two carpenters commenced work on the erection of a store on the 
reclaimed land. Arrangements were made for the material to be stored 
on reclaimed land in Customhouse Quay owned by A. P. Stuart and Co. 
A. P. Stuart and Co. built a store on the site during the following year, 
which is still standing, being occupied by the Colonial Carrying Company. 
The divers effected repairs to the existing wharf. The manager was 
fortunate enough to secure the contract to r(»build a bridge over the 
Kaiwarra Stream, thus giving work to some of his men while waiting until 
required at the wharf. Others worked temporanly at Mills’s foundry or 
at lightering-work. 

The first pile of the staging for the main wharf-extension was driven on 
the 25th October, and the first screw-pile was started on the 5th November. 
On the 18th December the contractors had secured the contract to extend 
the two tees of the existing wharf to the southward, the inner tee by 50 ft. 
and the outer by 100 ft. Work on these extensions (the contract price of 
which was £2,25<)) was commenced on the 4th January, 1866. The Pro- 
vincial Council provided the timber, which had cost £1,550. The first pile 
of the inner tee was driven on the 6th January, and the work completed 
on the I4th March. The first pile of the outer tee was driven on the 23rd 
February, and the work completed on the Ist June. Many divers were 
engaged on these works ; some of the names may be familiar to old water- 
siders — Goff, Kendall, Hepworth, Poulton, Burton, Hughes, Hawkins, and 
Lake. The last screw pile of the main extension was driven on the 20th 
October, 1866. The extensions to the tees were designed by Mr. J. T. Stewart, 
who had designed the main structure in 1861. New South Wales ironbark 
sheathed with 18 oz. Muntz metal was used for the piles, which were driven 
14 ft. into the ground. Mr. McLeod, recently appointed, was Provincial 
Engineer of the period. Mr. W. H. Hales was Inspector of Works. The 
completed work was ready to be handed over to the Government on the 10th 
January, 1867. 

In ^ptember one of the Panama steamers ran into the wharf, which 
was damaged to the extent of £5,000. It was decided to effect repairs in 
wood at a cost of £2,000, the charge against the company to be £1,000. 

In 1868 the Wharf Committee reported that it was advisable that the 
wharf and warehouse bo let ; but, before doing so, recommended that the 
approaches to the wharf should be widened and altered so that carts could 
take goods direct to or from vessels, and that sheds should be erected for 
cargo that had to be transhipped. The Committee also recommended 
improved lighting. W. B. Rhodes was chairman of the Committee. An Act 
was passed that year empowering the Superintendent to lease the wharf for 
peri(^8 not exceeding three years. Power was given to the Superinindent 
on the 28th June, 1871, to cause a Bill to be introduced into the General 
Assembly to authorize him to transfer unsold sections of the reclaimed land 
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and Queen’s Wharf and the Queen’s Bond on payment of the amount of 
£31,000 ; £19,000 being the amount asked for the wharf and bond. The 
Bill became law during the same year, under the title ''Wellington 
Keclaimed Land Act.” 
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The Chemietry of Bush Sideness, or Iron SUurvation, in Ruminants. 
By B. C. Aston, F.I.C., F.N.ZJnst. 


LAbstbaot.] 

In 1911 the writer published (Trans, N,Z, Inst,, vol. 44, p, 288) some pre* 
liminary results of his work on bush sickness, a wasting, non-transmissible 
disease in ruminants, characterized by excessive anaemia, which ultimately 
proves fata] if the animal be not removed to healthy country. The disease 
occurs over a large area of country in the thermal district of the North 
Island. The iron-starvation theory was first published as an hypothesis by 
the writer in the August, 1912, Journal of Ote Department of Agriculture, 
p. 124. Since then the work has been continued, the evidence becoming 
stronger every year, until now it is thought that iron deficiency as a 
causative agent has been fully proved. (See the series of articles, Joum, 
Dept, of Agric,, April to Au^t, 1924.) The matter is of great economic 
importance, as not only is the area affected very lar^ (at least a million 
acres, and probably much more, being a£Eeoted), but doubts are cast on all 
pumice lands^ the settlement of which is thereby retarded. The soil in the 
affected areals always derived from an air-bome coarse pumice several feet 
in depth, resting on rhyolitic country rock. Apparently pumice soils which 
have been sorted out, compacted, and weathered by water are not bush- 
sick, since river-terraces and lake-terraces, unless overiain by recent aerial 
deposits, are free from the disease. Topographical and soil surveys, which 
are now being carried out, may be expected to throw considerable li^ht 
on the distribution of bush sickness. The analysis of the blood of sick 
aajmals published in 1911 showed a great deficiency of iron, although the 
jpMs-ash failed to show any such deficiency. Grass is, however, easily 
Ikintaminated by soil, and this pumice soil would yield about ten times 
more iron to the hydrochloric acid than would the grass-ash. Hence, unless 
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special pains aie taken to guard against the entry of this impurity into 
the samples, unreliable resiSts are obtained. Similarly, pumioe soils are 
entirely abnormal in mechanical composition, the particles consisting of 
an easily broken solidified froth. This cannot be analysed by the standard 
methods in use for determining the mechamcal composition of ordinary 
soil. If such methods are used they give unreliable results, the fines frac- 
tions tending to become higher in quantity owing to the breaking-down of 
the particles in the course of preparing the sample fur the analysis. The 
clue afforded by the analysis of blood, suggesting the deficiency of iron, 
has been followed up in the work undertaken by the Department in 
the Dominion Laboratory and in the field during the past fourteen years. 
Areas have been leased and field experiments conducted thereon. Finally, 
a demonstration farm was purchased at Mamaku, in the heart of the busL 
sick country, in an endeavour to learn a practicable method of farming 
this type of land without periodically changing the stock to healthy 
country, as is the practice at present. This country is more adapted to 
rattle than to sheep fanning, and, could a practicable remedy be discovered, 
a great area would be available for dairy-farming. 

The chenucal part of the work, which has been under the immediate 
direction of the writer, comprises the analyses of soils, fodder plants, and 
animal specimens, and these have not shown the presence of any known 
poison. The absence of poison is, however, indicated by certain facts. 
Horses may be kept in perfect health for many years upon the same 
pasture on which ruminants would die in three to nine mouths, slu^ep being 
most and cattle least susceptible. Ruminants, however, when given turnips 
and hay made from the bush-sick pasture, can be kept healthy while still 
{gazing on the same pasture which as a sole ration would bring on bush 
sickness. Molasses, bran, and other imported concentrated foodstuffs 
added in small quantity to the natural ration enable an animal to be kept 
healthy on the bush-sickness-inducing pasture which, if it contained a poison, 
would undoubtedly continue to exert its deleterious effects. Again, when 
an animal at the onset of the sickness has been sent away for a change to 
healthy country, and after a few months it returns in poor store condition 
to the pasture upon which it was becoming sick, it fattens or improves 
greatly in condition. These facts alone, the writer considers, are sufficient 
to ^prove the possibility of poison being present in the natural fodder — 
cooimoot-grass and clovers. The author considers that there can be no 
other explanation of the cause of bush sickness but that which postulates 
a deficient food-ingredient. It is not to be thought that the organic 
nutrients are deficient ; grasses and clovers grow particularly well on these 
pumioe lands, and provide an ample organic ration. It must therefore be 
in the mineral or inorganic portion where one must search for the deficient 
ingredient of the elements necessary to maintain animal life— calcium, phos- 
phorus, potassium, sodium, magnesium, chlorine, iron, and sulphur, named in 
the relative order in which they occur in the animal’s ashes. Iron is the only 
element about which there can be any doubt as to its presence in sufficient 
quantity. Phosphorus, although ofl^n deficient in the soil, is obviously 
not low enough to produce nutrition disease in the animal. Phosphorus 
is stored in the bone of the animal ; bush-sick animals show no disease of 
the bones or other symptoms usually manifested by deficient phosphorus- 
BUpply in the diet. Moreover, administration of phosphates to the animal, 
ei^r medicinally or through the pasture, does not enable them to be kept 
permanently free from bush sickness. There may be other elements which 
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aie lequiied in very Hinall quantities, such as fluorine and iodine. Nothing 
is known of the exact need for the former, which must be required only 
in very small amounts, and the latter has been administered to a sick boast 
without effecting any improvement. Bush sickness occurs in coastal dis- 
tricts where sulphur is not likely to be wanting. Thus by a process of 
elimination one naturally arrives at iron as being the deficient element. 
Of the igneous rocks, the rhyolites, from which the bush-sick soils are 
derived, are among those rocks which contain least iron. The rhyolitic 
froth — pumice— which forms the soils, had no doubt been leached before 
being redistributed by a series of explosions in geological time, long after 
its formation in the volcano. Tliis redistribution took place, according to 
Thomas,'*' not long before the Maori came to New Zealand, which would be 
probably about a thousand years ago. 

The amounts of iron extracted by hydrochloric acid from these pumice 
soils is of the order of 1 [jer cent., but the amount extracted in Dyer s 1 -per- 
cent. citric-acid method for “ available plant-food ** gives about 0*03 to 
0*07 per cent, iron, whereas on non-bush-sick pumice soils the amount rises 
from ()'()7 to O-l j)er cent., and on non-pumice soils it may rise to 0*3 per 
cent. These amounts for iron, compared with the standard amounts 
required for other constituents — phosphoric acid and potash— in the Dyer 
method, are high, but the standard for iron may need to be a high one. 
Another remarkable fact is that when bush-sick pasture is top-dressed with 
lime the animals become bush-sick sooner than on land which has had no 
treatment. This may lx* connected with the well-known fact that chlorosis 
of plants often occurs on sandy land containing an excess of lime. 

It is when one comes to the analyses of fodder plants that the first good 
evidence of iron deficiency is obtained. Pfeffer (Physiology of Plants, p. 428) 
states that ordinary plants are fully supplied with iron when 0*2 per cent, 
is present in the ash ; but he is no doubt looking at the matter from the 
plant’s point of view, and not from that of the animal which has to subsist 
on the plant. Analyses of the fodder plants, grasses, and clovers from the 
bush-sick country show that the iron content of the ash may sink to 
0*06 pet cent. Although the plant apparently continues to be healthy 
with this small amount of iron, it may not be sufiicieut for the animal. 
The analyses of clovers and grasses of the sick area show that the iron 
content is very much lower than that of similar plants growing on healthy 
country. Recent work by Dr, Orr, the Director of the Rowett Institute, 
Aberdeen, and his associates, has dimeted attention to the importance of 
inorganic foods in animal nutrition. An account is given of iron starvation 
occurring in pigs, when the mother was fed on a fish and vegetable diet con- 
taining 1,068 milligrams of food iron per day. It is suggested that the 
mineral-food requirement of each species of animal may be indicated by 
the composition of the milk of the species. The faster an animal grows, 
the more mineral food it requires. A young pig doubles its weight in ten 
days, but a calf takes forty-seven, a colt sixty, and a human child 180 days. 
Human milk and mares’ milk contain one part, cows’ two parts, and pigB* 
nine parts of iron in equal portions of milk. It is suggested by KeUner 
that an animal requires two to three times the amount of mineral food that 
it is able to store* up. Sherman lays down the dictum that 12 milligrams 
of iron per day shodd bo sufficient for an adult human being. Using this 
data and applying the corrections necessary — i.e., (a) for the increased 


' * A. P* W. Thomas, Report on the Eruption of Tarawera and Rotomahana, 

Wellington, 1888, p. 19. 
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weight of the species, {b) for the increased amount of iron required as shown 
by the iron content of the milk of the species, (c) for the allowance 
suggested by Kellner for phosphoric acid and lime (two to three times 
the amount which is present) and assuming that the same holds good for 
iron, one arrives at the conclusion that if the pasture contains only 
0*(X)25 per cent, of iron, and a cow eats 100 lb. per day, there' is good 
reason to sup|K)se that 1,132 milligrams of iron per day is insufficient for 
the aniniars requirements. A horse, wliich grows only at one-sixth the 
rate of a sheep, and the milk of a mare containing only one-ninth of the 
iron found in sheep’s milk, may similarly be shown to be sufficiently 
supplied with iron from a |)asture upon which cows and sheep suffer from 
iron starvation. Analyses of pasture -plants grown in pots and in the field 
establish the fact that the iron content of the portion grown in spring and 
early summer is much lower than that of the ]^rtion found in autumn. 
It is in the spring and early summer that bush sickness is prevalent. 

Finally, numerous and long-continued feeding experiments on cattle, 
and medicinal treatments, have demonstrated conclusively that, although 
many substances may alleviate or |X)8tpone the onset of s)rmptoms of bush 
sickness, there is only one which will bring an animal back to health when 
badly affected, the food being unchangi'd. That substance is a soluble 
salt of iron, the best of all for the ]mr|iow' being the double citrate of iron 
and ammonium, the ferri ammon. cit. of the dniggist. 

It is to be regretted that the exact iron requirement of ruminants 
is unknown. The conjectures which are here made as to the require- 
ments are introduced to complete the chain of evidence and to show 
that iron starvation on green pasture may not be impossible. The main 
portion of the proof must rest on the evidence supplied by the anal 3 rBis of 
the pasture, the soil, and the animal, compared with normal specimens ; 
the medicinal means by which the animal may be restored to health ; the 
manurial means by which the imsture may be rendered capable of growing 
healthy animals ; and, lastly, by the symptoms exliibited by the sick and 
dead animals to prove that bush sickness is really iron starvation. 

There is reason to believe that bush sickness exists in parts of the 
Dominion other than in fhosc* on the ]>umice lands, but always on a soil 
of loose sandy nature, or derived from an acidic igneous rock of low iron 
content. In these cases, owing to the proximity of soil and pasture of 
higher iron content, and the feeding of supplementary fodder crops in winter, 
the effects are not likely to be so serious as in those pumice lands where 
these conditions do not obtain. Further, in at least three widely separated 
countries outside New Zealand a nutrition disea.se exactly similar to bush 
sickness develops, and the writer predicts that it will be found that the 
cause is in each case the same— viz., iron starvation. These external areas 
are — (1) In King Island, off thi* coast of Tasmania, in sandy soil, where the 
disease is known as “ coast disease ” ; (2) in the Kedong Valley, Nairobi, 
British East Africa, on a grey volcanic ash, where a wasting disease occurs 
in cattle ; (3) in North Britain, in the Cheviots, and in various parts where 
a disease in sheep known as “ pining,” “ vinquish,” or ” daising,” occurs 
on soil derived from porphyritic rock. 
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PROCEEDINGS 


OF THE 

NEW ZEALAND INSTITUTE. 


MINUTES OF THE ANNUAL MEETING OF THE 
BOARD OF GOVERNORS. 

30th Januarv, 1923. 

Thg annual meeting of the Board of Governors of the New Zealand 
Institute was held in the Dominion Museum Library on Tuesday, 30th 
January, 1923, at 10 a.m. 

Present ; — 

President, Professor H. B. Kirk (in the chair), and the following 
Governors : — 

Representing the Government— Professor Cha». Chilton, Dr. L. 

Cockayne, Mr. B. 0. Aston (Honorary Secretary). 

Representing the Wellington Philosophical Society— Professor C. A. 
Cotton, Professor E. Marsden. 

Representing the Auckland Institute- Professor H. W. Segar and 
Professor F. P. Worley. 

Representing the Philosophical Institute of Canterbury- Dr. P. W. 
Hilgendorf and Mr. A. M. Wright. 

Representing the Otago Institute — Hon. G. M. Thomson, M.L.C. 
Representing the Nelson Institute — Dr. R. J. Tillyard. 

Representing the Manawatu Philosophical Society — Mr. M. A. Eliott 
(Hon. Treasurer). 

Representing the Wanganui Philosophical Society — Professor P. 
Marshall. 

Representing the Poverty Bay Institute— Ven. Archdeacon H. W. 
Williams. 

The Hon. Secretary called the roll. 

Apologies were read from His Excellency the Governor-General, the 
Hon. Downie Stewart (Minister of Internal Affairs), Dr. J. Allan Thomson 
(Government representative), and Mr. W. G. Howes (Otago Institute 
representative). 

French Wofahip . — Professor Marsden reported that he had been asked 
to convey from Mr. Collins an invitation to visit the French warship, 
Jules Michelet,” now on a visit to these shores. Yen. Archdeacon 
Williams and Professor Marsden were appointed a deputation from the 
Board to wait on the French Admiral and present a copy of the current 
Traneaotiona, 
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ResdtUions of Sympathy . — The President briefly addressed the meeting 
and asked the meeting to record their sorrow at the passing of those 
distinguished scientific men connected with New Zealand who had diied 
during the past year — Professor F. D. Brown, Professor Emeritus, Auckland 
University ; Mr. S. Percy Smith, late Surveyoi^neral of New Zealand ; 
and the two honorary members in Great Britain, Dr. W. 8. Bnice and Dr. 
D. Sharp, F.R.S. 

Incorporated Societies* Reports. — Reports were received from the follow- 
ing : Auckland Institute, for year ending 20th February, 1922 ; Wanganui 
Philosophical Society, for year ending 31 st October, 1922 ; Philosophical 
Institute of Canterbury, for year ending 31st October, 1922; Otego 
Institute, for year ending 30th November, 1922 ; Wellington Philosophical 
Society, for year ending 30th September, 1922 ; Manawatu Philosophical 
Society, for year ending December, 1922 ; Nelson Institute, for year ending 
October, 1922. ,It was resolved to refer the reports to the Hon. Treasurer 
to ascertain whether the conditions ol incorporation were being complied 
with. 

Annual Report.— The annual report was read and adopted with two 
minor amendments, as follow : — 

HamiUon Memorial Prize: After hearing Mr. Eliott’s account of the 
fund, on the motion of Dr. Tillyard, seconded by Professor Segar, it was 
resolved. That the amount of the Hamilton Prize for 1923 be £4. 

Incestmeni of Hamilton Memorial Fund . On the motion of Mr. Eliott 
it was resolved, That ‘the funds of the Hamilton Memorial Fund, which 
were to be invested with the Public Trustee, be transferred to Government 
war bonds. Ihe motion was seconded by Professor Marsliall and carried. 

On the motion of Professor Chilton, seconded by Mr. Eliott, it was 
resolved, That in the Hamilton Memorial Regulations No. 2 all the words 
after “ invest the same ” be struck out, and in lieu thereof the words 
inserted “ in any securities proper for trust-moneys.” 

Retout of the Standino Committee of the New Zealand Institute for the 
(Year ending 31st December, 1022. 

aght m^gs of the ^^ding CojHKloe saVe' been held during the 
year, the *tten(^w beings Profewor H. B. Kirk (Prewdent), 7} Dr. L. 

Uckayne, 7; Maraden. 8; Profeewr C. A. Cotton, 3; Hon. O. M. 

^omMn, 3 Thomson, 1 ; Mr. A. M. Wright, 1 ; and Mr. B. C. Aston 

<“‘‘".vSSb^),8. 

Hector Award,— The award for lOgl was made to Professor C. Coleridge Farr, D.So., 
F.N.Z.Inst., for his researches in physical science, and more particularly for his work 
in connection with the magnetic survey of New Zealand. On the occasion of the Diamond 
Jubilee of the Philosophical Institute of Ganterbuiy, 5th April, 1922, Professor Kirk, 
President of the Institute, who represented the Institute at that commemoration, 
publicly presented the medal to Professor Farr. 

PublieaiicM in Hand,— Transactions of iks New Zealand Instituie, Volume 54 1 
Owing to an extra session of Phriiament, with the accompanying pressure of work for 
the Government Printer during the time usually devoted to the printing of the yeariy 
volume of Transactions, Volume 54 has not yet been pubUshed. 

Dixon's Bulletin of Mosses : On the 21st September the Standing Committee autho- 
rised the Hon. Editor to incur the expenditure necessary to publish one plate of 
iUustrationB for this bulletin. The proofs have been revised and ooneoted by the author, 
resident in England, and the work will shortly be published by the Government 
Printer. 

Exchange List, — ^The Hofmuseum, Wien, and Natal Museum, Pietermarltsburg, 
have bfsn added to the exchange list. 
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!rmit«ac<tofi«.--Pftrtial seta of the TransaOioTU have been presented to the following : 
Forestry Department, Wellington ; Academic Royale des Soienoes, Belgique ; 
Univenitetsbiblioteket, Uppsala, Sw^en ; Leland Stanford Jun. University, U.S.A. ; 
Iowa University, U.S.A. 

Saks of PMieaiioM . — ^Tho fact that the Institute has a number of valuable 
soientifto works for sale has been brought more prominently before the book<buying 
public during the last year by the Hon. Secretary, with the approval of the Standing 
Committee, with good results. 

Annual BeporU and Balance-^hMk , — ^Tho annual reports and balance-sheets of the 
following incorporated societies have been received, and are now laid on the table : — 

Auckland Institute, for year ending 20th February, 1922. 

Wanganui Philosophical Society, for year ending diet Octi ber, 1922. 

Philosophical Institute of Canterbury, for year ending Slat October, 1922. 

Utag^ Institute, for vear ending 9Dth November, 1922. 

WelliDgton Phiiosopmoal Society for year ending 30th September, 1922. 

Manawatu Philosophical Society, for year ending 14th Det'ember, 1922. 

Nelson Institute, for year ending October, 1922. 

Fdlowahip , — On the 20th April the appointment of Robert Laing, Esq., Professor E. 
Biarsden, P. Q. Moraan, Esq., and Professor D. M. Y. Sommerville to the Fellowship 
of the New Zealand uistitute was gasetted. 

On the 18th Bfay societies wore asked to forward nominations for ftllinff the two 
vacancies for 1923. ^e societies sent in eleven nominations, and these were forwarded 
to the Fellows for their selection. 

On the 1st September the Hon. Returning Officer, Professor Segar, forwarded the 
results of the selection, and these wore, on the 9th September, communicated to the 
Qovemors of the New Zealand Institute. 

HamiUon Pritt , — ^At the last annual general meeting a committee was set up to 
rooonsidor the rules and regulations of tlm Hamilton Memorial Prize Fund, and this 
committee agreed to recommend the following rules • 

1. The funds placed in the hands of the Board by the Wellington Philosophical 
Society shall be called the Hamilton Memorial Fund,” in memory of the late Augustas 
Hamilton, Esq. Such funds shall consist of the moneys subscribed and granted for the 
purpose of the memorial, and alt other funds which may be given or granted for 
the same purpose. 

2. The fund shall be vested in the Institute. Tlie Board of Governors of the Institute 
shall have the control thereof, and shaU invest the same in any scouritios proper for 
trust-moneys. 

3. Tho memorial shall be a prize to be called the Hamilton Memorial Prize,” 
the object of which shall be the encouragement of beginners in pure scientific research 
in New Zealand. 

4. The prize shall be awarded at intervals of not less than three years by the 
Governors assembled in annual mpeting, but in no ease shall an award be made unless 
in the opinion of the Goveraors some contribution deserving the honour has been made. 
The first award shall be made at the annual meeting of the Governors m 1923. 

6. The prize shall be awarded for original pure scientifio research-work, carried 
out in New Zealand or in the isUmds of the South I^ific Ocean, which has been published 
withm the five years preceding the Ist day of July prior to tho annual meeting at which 
the award is made. I^oh miblication may consist of one or more papers, and shall include 
the first investigation nublished by the author. No candidate shall be eligible for the 
prise who prior to such period of five years has published the result of any scientific 
investigation. 

6. The prise shall oonsiat of money. Until the prinoiiNii of the fund amounts to 
£100, one -half of the interest i^ll be added annually to the principal, and the other 
haU shall ho applied in payment of the prise. Bo soon as the said principal amounts 
to £100 the whole of the interest thereon riiall be applied in payment of the ^ze, in each 
case after the payment of all expenses liecessarily inourr^ by the Governors in the 
investment and administration of the said fund and award of the said mise. 

7. A candidate for the prise shall send to the Hon. Secretary of the New Zealand 
Institute on or before the 30th day of June preceding the date of the annual meeting 
at which the award is to be made an intimation of his candidature, together with at least 
two copies of each pubttoation on which his apifiioation is based. 

8. Whenever possible the prise shall be presented in some public manner. 

I^e above nw were submitted to the Wellington Philosophical Society and to 
the Standing Committee of the New Zealand Institute, and were signed by Dr. C. E. 
Adams and Professor H. B. Kirk, Presidents of the Wellington Philosophical Society and 
the New Zealand Institute respectively. 
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On the 30th March the Standing Committee resolved to inform the Wellington 
PhiloBophical Society that the Institute was prepared to undertake the administration 
of the Hamilton Memorial Fund, to invest it and expend it in the manner agreed upon. 

On the 8th May the Wellington Philosophical Society wrote intimating that the 
Council of their society had finally approved of the regulations, and that the fund would 
be transferred to the New Zealand Institute. On the 10th May the sodeties were 
circularized and asked to make known the rules to their members. 

Two candidates applied for the Hamilton Prize, and the award is to be decided 
at the annual meeting. 

The amount of the Hamilton Fund paid over to the New Zealand Institute on 
the 21st October was £48 Ts. lid., and this has now been invested in Qovemment war 
bonds. 

It will be seen from the foregoing rules that Rule No. 2 requires amending. The 
fund has now been invested not with the Public Trustee but in war bonds, therein 
earning about 1} per cent, more interest. A resolution of the Board of Governors at 
the annual meeting is necessary to put the matter in order,* and the consent of the 
Wellington Philosophical Society obtained to this course. 

Pan-Pacific Congreca . — At the last annual meeting it was resolved that every 
endeavour be made to hold the Pan-Facifie Congress in New Zealand in 1023. After 
due consideration it was fotmd impossible to take any steps to extend an invitation 
to the Congress to meet in New Zealand, and the Australian n>presentative was 
accordingly notified to this effect. 

Kapiii I aland . — ^At a meeting of the {Standing Committee held on 30th Mart'h the 
President, Professor Kirk, imported that the Board of (*ontrol had visited the island, 
and that he and Mr. McClure, (’oromissioner of Crown Lands of the Wellington District, 
had been deputc^d to draw up a report. The President presented his report, which is 
as follows : — 


** Kapiti Island — Report on Fisif of Advisory Committee. 

“ In accordance with a resolution passed at the meeting of the c'ommittee on the 
eth February, Messrs. G. H. M. McClure, W. H. Field, M.P., E. Phillips Turner, and 
Professor H. B. Kirk visited the island, arriving at noon on Saturday, 18th March, and 
leaving at 3 p.m. on Sunday, 19th March. 

After a fairly comprehensive inspeotiom of the island it was evident that sheep were 
fairly numerous in all the open portions, and to some extent wore present in some of the 
bush-clad portions. At the northern end, where the Crown lands abut on the Native- 
owned portion of the island, and along the eastern coast and around Kangatira, the 
sheep were nearly all shorn ones ; but in the Taepiro clearing, and from there to the 
•outhem end, they were mostly wUd sheep. 

" In all, some forty-tivo goats were seen, twenty of which were on the eastern coast 
of the island between the Maraetakaroro Stream and Wharckohu Bay, whore there is 
practically no bush, and when^ tauhinu and manuka scrub are now growing on what was 
formerly open land in danthonia-grass. A few were in the bush. It is not possible 
to make any useful estimate of the numbers on the island from the observations of so 
shoit a visit ; nor does that greatly matter, seeing that all are to be killed. As bearing, 
however, on the efficiency of the caretaker, it should bo stated that many dead goats, 
or remains of dead ii^ats, were seen. These were in very varied condition as to freshness, 
from goats killed within a week or so to skeletons and other remains of goats killed a 
year or more back. They were to be found in practically all parts visited, and often at 
a considerable distance from the track taken by most of the party — ^in other words, in > 
positions such that the obs«'rvation of them by members of the party could have nothing 
to do with the route teken, in so far as that route was suggested by the caretaker. We 
are satisfied that Lhe caretaker has not neglected this difficult part of his work. 

** On tile damage done by goats and sneep there is no neecf that we should enlarge. 
The most ominous indication of this is that, except in the denser bush, there is never more 
than partial regeneration, and often there is degeneration that is obviously progressive. 

• Many dead trees were seen, especially ratas ; but in nearly all cases thm trees 
were of greater height than the surrounding bush, and it is probable that their death 
is due to the very wind-swept condition of the island ; but it may be due to bacterial 
or fungoid disease. It is certainly not due to the presence of stock. No trace could be 
found of injury to the bark, and many of them are still surrounded by bush too dense 
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for itook to penetrate. These trees have been dead for many years. It will be 
remembered that Dr. (bckayne described them in his report presented to Parliament 
in 1907. 

In suitable places birds were numerous, and the volume of song great and varied. 
Makomako, tui. and iiarakeets were abundant ; very many whiteheads were seen ; fan- 
tails, wrens, robins, and tits were fairly numerous ; wekas were seen and heard every- 
where. Few pigeons were seen. This is not strange, seeing that the pigeon, like the 
kaka, is rather a visitor to the island than a permanent resident. Even fifty years ago, 
although pigeons might be very numerous on the island for a month or two in each year, 
they pSBB^ most of their time on the mainland. Among the parakeets were seVeral 
of the largo Antipodes Islands species, liberated rm Kapiti some years ago. 

The committee is satisfied that the caretaker is doing his work well, and that 
when the fence is erected and sheep are removed the island will become a bird- 
sanctuary in the proper sense (»f the term. The completif>ii of the work of exterminating 
goats cannot be achieved in a few weeks, seeing how many places arc accessible oulv 
with great difficulty, but we think that within a year goats should be very hard to Hud, 
even if the last has not by then been killed. 

We are of opinion that the caretaker should, with the consent of the owmers, 
visit the small islands from time to time, and should leave no chance of rabbits 
remaining on them.'' 

Professor Kirk reported on the 28th December that the fence dividing the Native 
lands from the rest of the island has been erected by the Government, and the Natives 
have been called upon to remove all their sheep from the (Vow'ii Lands. The Govern- 
ment has proceeded actively with the killing of goats and opossums. 

Deslruriuni of \ative Birds, — ^At a meeting of the Standing Committee held on 
the 21st Decern lH»r it was resolved to ask Internal Affairs Department if any permission 
had been granted to persons to kill native birds in order to supply the forthcoming 
Exhibition in London with exhibits. On the 29th December the Hon. the Minister 
replied that the matter will receive due consideration, and promised to communicate 
again with the Institute at a later date. 

Jfounl Hauhangatahi and the Tongariro National Bark,— The President, after con- 
ferring with Mr. hield, M.P., arran^ that the Standing ('ommittoe should meet 
delegates from the various bodies interested and discuss the best means to stop the 
destruction of the forest now in progress at Hauhangatahi. On the 17th February 
the Standing Committee met delegates from the ITorestry Department, Forestry 
League, Tararua Tramping (lub, and Wellington Philosophical Society. Officers of the 
State Forest Service were present. Mr. Field, who had drawn attention to the fact 
that the forest was being milled, addressed the meeting. He stated that he and 
Mr. Phillips Turner had camped at Mangitipopo hut and found a mill established at 
Erua by the Prisons Department authorities ; and cutting w'as also seen in the area 
denominated a national military training-ground. He referred to a fire which had 
been said to have been started by a prisoner. Mr. Field reminded the ineeting of a 
promise of the late Dr. MoNab that the boundaries of the 'park should he extended to 
include the Hauhangatahi Bush. 

After some discussion it was arranged that representatives from the New Zealand 
Institute, Forestry I^^ague, Manawatu Philosophical Society, Auckland Institute, and 
Wanganui Philosophical Society should accompany Captain Macintosh Ellis to the park 
on a visit of inspection. 

During the meeting it was resolved to urge the following : - 

(1.) That the suggested boundary of 1920 be made the l^undary of the National 
Park, and that milling bo definitely forbidden within the area. 

(2.) That certain areas of silver-pine be permanently reserved. 

(3.) That a Board of Control of the Tongariro National Park be set up. 

(4.) That the Board of Control contain representatives from the Te Heuheu 
family, the New Zealand Institute, the Auckland Institute, the State Forest 
Service, the Tourist Department, and one representative from the Alpine 
Club of New Zealand, the Ski-ing Club, and the Tararua Tramping Club. 

It was also resolved that a deputation should wait upon the Prime Minister. 

On the 5th May Captain Ellis visited the park, aocompanied by Major R. A, 
Wilson (who represented the New Zealand Institute), Mr. Field, M.P., Mr. H. A. 
Gbudie, and BIr. S. R. Crowley. 

A second meeting of the Standing Committee and the delegates was held on the 
23rd June to oonsider the report of the visit to the area as presented by Mr. Field and 
Major Wilson. A map was produced by the Forestry Department setting forth the 
extensions which it was prepared to concede. It was resolved to accept these 
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boundaries, and, further, that an area on the K aimanawa Mountains and Mount 
Umukarikari ought to be set aside. These boundaries did not include all that the 
delegates wished for, but the State Forest Servioe was prepared to declare the reminder 
permanent State forest, to be milled only under the strictest conditions of selective 
logging. It was also ch^ided to ask the co-operation of the Forestry Department, with 
a view to doing everything piSBible to preserve the amenities of the park, especially 
along the Ohakune track. The following resolutions were passed 

(1.) That the Tongariro Sports Club be added to the list of bodies that should 
send a joint representative to the Board of ControL 

(2.) That the Government be asked for an endowment sufficient to provide for the 
maintenance of the park. 

(3.) That Mr. Field be asl^ to organise a deputation to the Minister of Defence 
with regard to the Military Reserve. 

(4.) That a BUI be promoted extending the boundaries as agreed to. 

On the 14th September a deputation consisti^ of the Hon. G. M. Thomson, 
Professor U. B. Kirk, Dr. L. Cockayne, Professor K Marsden, and Mr. B. C*. Aston 
(representing the New Zealand Institute), Mr. W. H. Field, M.P., and Mr. W. A. Veitch, 
M.P., together with representatives from the Wanganui and Manawatu Societies, 
Forestry League, Forestry Department, Twrarua Tiwmppg Club, Sports Protection 
League, and Ski-ing Club, waited upon the Prime Minister. Professor Kirk (daced 
before him the desire of the various bodies represented to have the pork boundaries 
extended to include Hauhangatahi and the military training-ground area. Also, in 
adcUtioD, they asked that portion of the Hautu Block (Kaimanawa Mountains) be 
included. Without this portion the proposals meant an addition of about 106,750 
acres. It was asked that the forest areas between the new boundaries and the 
railway-line should be made premanent forests by Act of Parliament and not merely 
by Or^r in Council. 

Mr. Massey said the proposals met with his approval He thought that the 
Board of Control should be set up, and ho hoped practical men would be selected with 
the necessary Government representation. 

During the session the Tongariro National Park Bill was introduced and became 
law. It provided for many of the proposals which had been suggested, including 
extension of the boundaries of the park and a Board of Control, to consist of the 
Mayors of Welbngton and Auckland, the paramount chief of the Maori people 
responsible for the gift, the Under-Secretary of Lands, the General Manager of the 
Tourist Department, the Secretary of the i^te Forest Service, the President of the 
New Zealand Institute, and four members nominated by the Government. 

Oreal Barrier Beef Committee, —On the 21st September the Standing Committee 
appointed Mr. W. R. B. Oliver to represent it as a corresponding member on the Great 
Barrier Reef Committee, set up by the Royal Geographical Society of New South 
Wales* On the 19th Januaiy Mr. Oliver reported that since the inauguration of this 
committee it has met four times, and the following bnsinees has bwn transacted t 
Appointment of officers and representatives ; appointment of sub-committees — Coastal, 
Physiography, Oc^eanographv, Geology, Zoolo^, Botany. 

Reports from these sub-oomimttees, giving suggestions for carrying out investi- 
gations on the Barrier Reef, were presents at the fourth meeting of the committee, 
held 16th December, 1022. The {i^cipal suggestions embodied in the reports are-— 
(a) the establisbment of a marine biological station ; (6) a topographical and ooeanio 
survey of the reef ; (c) a census of the entire fauna and flora of the reef ; (d) an 
ecological survey of both animals and plant life ; (s) a report on the animals and plants « 
of economic importance ; (/) an mvestigation into the general geolo^cal structure of 
the reef ; {g) a study of the mode of formation of atolls, and the origin and character- 
istics of coral reefs in general ; (A) the compilation of a bibliography. 

Library Removal , — ^At the last annual meeting the Board, having before it the 
stroi^y expressed approval of the Board of Sc^ienoe and Art and the approval of the 
Wdwgton Philosopmoal Society in the matter of the proposed improvement of the 
Institute’s library, authorised the Standing Committee to continue negotiations with 
Victoria CoQege Council in reinurd to the housing of the Ubrary, provided the flnanoes 
permitted. At a meeting of Uie Standing Committee held on the 4th February it was 
resolved, That if on inquiry it be founa that the cost of transport and shmving in 
connection with the propos!^ removal of the library to Victoria College can be kept 
withhi £60 the Institute will ask the Victoria CoUege Council to accept the custody 
of the books as a provisional measure. 

On the 17th February the President reported that the Under-Secretary of Internal 
Affairs had consented to assist in the removal of the Ubraiy to Victoria Cbllege by the 
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loan of the Department'e motor-van, and in permitting the removal of the ehelving, 
except that which wee on the south wall in the library. 

A committee consisting of two members of the New Zealand Institute and two 
members of the Wellington Philosophical Society was appointed to determine the 
ownership of the books at present in the library. 

The agreement drawn up by Mr. Levi, Chairman of the Victoria College Council, 
was submitted to the Standing (>>mmittee on the 21st September, and it was resolved 
to insert a clause safeguarding the present privileges of members to take out books, 
to the effect that members of the New Zealand Institute should be placed on the same 
footing with regard to the books of the Institute deposited in the Victoria College 
library as the College staff are now with regard to the College Library. 

On the 14th November a commencement was made with the removal of the books. 
Three men were engaged from the Public Works Department, and Internal Affairs 
lent its motor-van for the purpose. With the assistance of the institute’s officers, the 
work took over a week to complete, and the books which are now in Victoria College 
will be available to members as soon as they are arranged on the shelves. 

Carter Library . — ^The Under-Secretary of Internal Affairs havmg intimated on the 
11th December that the Uon. the Minister had approved of the conditions laid down by 
the annual meeting in January last, the keys of the Carter Library book-cases, with a 
list of the contaum volumes, were handed to Mr. Andersen on the 28th Dumber. 
Mr. Andersen and his staff removed the volumes to the Alexander Turnbull Library, 
and the oases are being transferred by the Public Works Department, the cost of 
transit being borne by the Internal Affairs Department. 

TravdUng-expenses . — On the 17th February the Standing Committee resolved to 
approach the incorporated societies to ascertain if each society would in future agree 
to bear the cost of the travelling-expenses of its representatives attending the annual 
meeting of the Board. The following societies replied ; Auckland Institute was not 
in favour of the proposal; Manawatu Philosophical Society asked that expenses be 
pooled and the cost to each society be apportioned according to the numwir of its 
delemites; Philosophical Institute of Canterbury asked that the expenses be pooled; 
Welun^u Philosophical Society agreed to pay expenses of its delegates. It was 
decided to refer th^ matter to the annual meeting for disciission. 

Incorporated Sod/etiee . — In accordance with a resolution of the last annual meeting 
the reports and balance-sheets of the incorporated societies were submitted to the 
Hon. Treasurer to determine whether the regulations were being complied with. 
(See also Presidential Address, vol. ffO, p. 342.) His report has since come to hand, 
and at a meeting of the Standing Committee held on 2l8t September it was decided to 
postpone consideration until the annual meeting. 

JhMieatione Fund . — In order to assist in publication expenses the Htaoding Com- 
mittee, at a meeting held 17th Februaiy, 1922, decided to issue a circular to every 
member of the Institute, appealing for a contribution to the funds of the Institute. 
The circular was issued in March, and resulted in a sum of £160 15b. 4d. As, how- 
ever, it was promised in the circular to publish an acknowledgment of all donations, 
^d November only about one-iifth of the members had contributed any donation, 
it was thought advisable to issue a second reminder, in order that those desirous of 
oontributiBg might have an opportunity before the 1^ date for accepting matter for 
the annual volume in which it was contemplated publishing the list of donations. 
This was issued on the Ist November, with the result that a total of £188 48. 5d. has been 
received towards the fund. Mr. W. G. Howes donated to this fund the amount of his 
travelling-expenses at the annual meeting. 

On the 2()th June it was resolved to vote £100 of the above amount to the cost 
of illustrationB in Volume ffA 

^ Carter Bequest . — At the last annual meeting a committee was set up to prepare 
plims and estimates on the lines of the majority report for submission to the Board 
of Governors at its next annual meeting, provide that legal power could be obtained 
for using the money as indicated in the majority report. 

On the 0th June Professor flommerville, convener of the above committee, wrote 
requesthm the Institute to obtain legal opinion with 'regard to the utilisation of the 
Mdue of the Garter l^nest for the purpose of erecting an observatory in accordance 
with the recommendations of the majority report. The Standing Committee decided 
to consult MiMsrB. Bell, GuUy, Mackemde, and O’Leary on the matter, and these 
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iK)lioitor8 forwarded their opinion on the 6th December, 1922. This firm gave a lengthy 
report, quoting similar oases and the judgments therein, and in oonolusion stated, The 
fund bequeathed by Carter has already been accumulated for twenty-six years, and 
the peri^ at which it could be properly applied in fulfilment of the testator’s wishes 
in Mo is still extremely remote. We have taken time to consider the question submitted 
for our opinion, and have concluded that the indicated intention to aooumulate is void, 
and that the Board is not bound to continue the accumulation. The Board, however, 
is not entitled to divert the fund without direi'tions from the Court, and in our 
opinion the Court should be asked to approve the scheme outlined in the resolution 
passed by the Governors on 30th January, 1908.” 

The resolution referred to above is as follows : ” That the Board will agree to the 
expenditure of the (’artor Bequest in the purchase, erection, Ac., of an astronomical 
tel^cope and accessories, as proposed by the deputation from Victoria College, and 
allow the same to be under the control of the governing body of the Collef;e» on the 
following conditions: (1) That the observatory and other necessary buildiiig^ be 
erected out of other funds : (2) that a Professor of Astronomy and staff be appointed 
and maintained by Victoria College out of funds other than the Carter Bluest ; 
(3) that the Board bo advised that the expenditure is legal.” 

Fiftbligkt. — At the last annual meeting a resolution was passed urging the 
necessity, m view of the southward spread of iireblight, of defining sMcial orchard 
areas within which the elinilnation of hawthorn should be carried out on lines approved 
by the Minister of Agriculture. This resolution was conveyed to the Hon. the Mmister 
of Apiculture, who replied on the 21st April, 1922, that further legislation for the 
control of iireblight was then receiving the careful consideration of his Department, 
and he assured the Institute that its views would be carefully considered in this 
regard. 

Hutton Beseareh Orani , — ^Miss Mestayer reported on the 21st September as follows : 
” 1 regret that owing to ill health I have been unable to use the bidauce of £5, which 
1 still hold. However, I hope that next year I shall be able to use it.” 

Resolutions of Standing Committee not othemoise mentioned in the Report, 

1. On the 4th February it was resolved, That the writers of all papers sent in to 
the Hon. Editor for publication in Volume 54 of the Transactions be written to by the 
Hon. Editor and informed of the decisions of the Board with regard to the part cost 
of future illustrated publications to be borne by the writer, and also to be informed 
of the method of calculating the cost of illustratioiis. 

2. On the 4th February it was resolved, That, in view of the enhanced inc'ome of 
the Hector Ftmd, the amount awarded annually be reconsidered at the annual meeting. 

3. On the 17th February it was resolved to postpone in the meantime the issue of 
the circular to the new exchanges proposed by the sub-committee last year. 

4. On the 2l8t September it was resolv^. That modified circular be sent to the 
proposed exchanges, but no sample volume to be sent. Further list of proposed 
universities to bo referred to the annual meeting. 

5. On the 30th March it was resolved, That the President should represent the 
Institute at the celebrations of the Diamond Jubilee of the Philosophical Institute of 
Canterbury. 

6. On the 30th March it was resolved. That when the next volume is distributed, 
to notify members of the omission of four pages of plates facing p. 124 from some copies 
of Volume 53, in order that where possible the mistake might be rectified. 

7. On the 30th March it was resolved, That Volume 54 should contain an account 
of the life of 8ir James Hector, and a portrait. 

8. On the 20th June it was resolved to allocate the cost of obtaining Mr. Blair’s 
opinion re the investment of the trust funds to the different funds. 

9. On the 2 let September it was resolved to inform the Public Trustee that there 
was no {Hpesent prospect of carrying out the provision in the will of C. R. Carter 
regarding the erection of a building, and to ascertain from him what the position was 
concerning the income from the £50 allotted for the purpose of building a room to house 
the Garter books. 

On the 2l8t December it was resolved to nominate Professor Kirk, Dr. L. Cockayne, 
and Dr. C. A. Cotton as de]e|(ates from the New Zealand Institute to the General Council 
of the Australasian Association for the Advancement of Science. 

On the 21st December it was resolved to bring up at the annual meeting the 
question of the quorum of the Standing Committee meetings. 
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Library Matters . — The draft of the agreement with Victoria College as 
to the housing of the Institute’s library in Victoria College was adopted. 
Two letters from Dr. Allan Thomson, dated 27th January, were read. The 
President, Professor Kirk, supplied the following report : — 

Rkmoval or Library. 

The advantagea oontemplated in the housing of the Institute's library at Victoria 
Universitv ('ollege were — comparative immunity Iroin danger of fire* and more stringent 
custody, better supervision, and better arrangement than it was possible to ensure at 
the Dominion Museum in its present circumstances. In the hope of securing these 
advantages the Board gave instructions for the continuance of negotiations with the 
Professorial Board, and, through it, with the College ('ouncil. These negotiations 
resulted in an agreement one of whose features is that it allows very free access to 
the books on the part of members of the Lnstituto. 

it was hoped that the WoUington Philosophical Society aould decide that its 
library should go with that of the Institute ; but the society decided against this course, 
although, in common with other affiliated scK'ieties, it was in favour of the removal 
of the Institute's books. Seeing that books of the Institute, of the Philosophical 
Society, and of the Dominion Museum were shelved together, and that the stamps 
of the three institutions had often been used at haphazard, with the result that one 
series sometimes bore all three stamps, it became necessary to determine the ownership 
of books. With this object a joint committee wus sot up. On this committee the 
Institute was represented by Mr. Aston and Dr. ('otton ; the Philosophical Society by 
Mr. Hamilton and Mr. Oliver, both members of the Museum staff, and it^presenting 
its interests also. Fpr a short time, during the absence of these two members, they 
were relieved by Mr. Morgan and Mr. Phillipiis. The task of the joint committee was 
a very difficult one, involving a considerable amount of search in old records, old lettc»r- 
books, and other documents. There still remains a number of books in the galvanized* 
iron building in Nydnoy Street, and in the Museum itself, of which the f>wnership is 
not yet settled, and it is possible that among those that have been removed there are 
some of which the ownership should be reviewed. 

The removal took place in November and Dei*embc*r. The Board is much indebted 
to Mr. Hislop, Under-Ileoretary for Internal Affairs, for the use of the Department’s 
lorries, and for permission to remove the shelving, except that on the south wall, that 
being required for the iMKiks of the Museum. Acting on the representations of the 
Philosophical ikiciety, it was decided to leave half the shelving on the east wall for the 
society’s books. 

The books recognized as the property of the Institute are now at Victoria College, 
and I am giving what time I can to sorting them. This is a very long job, and one in 
which there is room for two or three volunteers. The help of the Assistant Secretary 
has not yet been available, as her time has been fully occupied in tin* work of the 
annual meeting. In any case, much of the preliminary work is too heavy fur a woman. 
Every effort will be made to have the library in order as soon oh }M)ssib]e. 

It has been arranged that, where serial publications already in the C'ollege library 
are incompletei but are more nearly complete than in the Institute's library, they shall, 
as far as possible, bo completed from the institute’s books used for that purpose, bearing 
a stamp Lent by the New Zealand Institute ” ; and that where the Institute's serials 
are the more complete they shall, in like manner, be completed as far as |X)HMib]e from 
the College shelves. There will remain a considerable number of duplicate volumes 
belonging to the Institute. These the Institute cannot part with, but it can accede 
to the request made by the Director of the Dominion Museum, and to a similar request, 
if made, by the Director of the Geological Survey Department, to house the books with 
them, under the necessary precaution as to safe and efficient ciuttody. 

The Carter Library, which is the joint property of the Institute and the Govern- 
ment, has been removed to the Alexander Turnbull Library, and the librarian, Mr. 
Johannes Andersen, has kindly agreed to give Mr. Elsdon Best, who is just now engaged 
on important research, very full access to the books. 

I conclude this report with a hearty rec(»gnition of the immense amount of work 
done by Mr. Aston in connection with the removal. 

6tii February, 1923. H. B. Kirk. 

Position of Incorporated Societies . — The Hon. Treasurer read his reports 
on the incorporated societies, dated 11th April and 8th May, 1922. The 
Poverty Bay and the Wellington Societies were the only ones which had 
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not oomplied with the conditions of incorporation. The President tiien 
moved the following resolutions, which were seconded by Ur. M. A. Eliott, 
and carried : — 

(1.) That in the assessment of the said proportion of one-third or one- 
rixth, as the case may be, any incorporate society shall be entitled to 
include any special levy made by the Institute to defray or to help to 
defray the cost of the Transadiana. 

(2.) That Regulation 4 read as follows : ** In the case of any society 
incorporated as aforesaid which shall in any one year have failed to expend 
the proportion of revenue specified in Rcgdation No. 3 aforesaid in manner 

E rovided, the Institute shall, unless it is satisfied that special circumstances 
ave been shown to justify a temporary delay, declare the said society 
to be disincorporated, and that society shall fmin henceforth cease to be 
incorporated with the Institute.'* 

Bird-life DeHruction. — Correspondence with the Hon. the Minister of 
Internal Affairs, dated 22nd and 29th December, 1922, was read. It was 
resolved to approach the Minister again on this matter. 

Hedar Priae, — On the motidh of Mr. Eliott, seconded by Dr. Chilton, it 
was resolved. That the amount of the next Hector Prise be £45. 

-Hon. Treasurer's Reports : Trust Funds Management.-^On the motion of 
Mr. Eliott, seconded by Professor Segar, it was resolved. That half of 1 per 
cent, of the capital invested on accoimt of the Carter, Hector, Hutton, and 
Hamilton Trast Funds be contributed by these funds towards the cost of 
administration. 

Hoir« Tbbasubbb’s Rbport. 

The ■tstemeiits of reoeipts and ex]^diture and assets and liabilities show that 
the funds of the Institute are in a mu^ better position than they were at this time 
last year. This is mainly due to the fact that £1,7S0 has been received from the 
Government (£700 balance duo for 1921 and £1,000 due for 1022), as against only 
£260 received during the previous year, and that no debit appears in the accounts for 
Volume 54, TraMoctione, Voluntary contributions to the Publioation Fund also helped 
to swell the revenue by £188 4b. 5d. ; on the other hand, the sale of publications was 
£46 less, and incorporated societies* levy £64 less, than in the previous year. 

The increased revenue enabled us to pay the Government Pdnter a considerable 
portion of the amount due to him. On the Slst December, 1921, the amount owinff 
was £1,740 11s. 8d. ; this has now been reduced to £804 lOs., £1,4^ having been paid 
oil during the year. 

The work in connection with the handling of the various trust funds controlled by 
the Institute takes up a good deal of the time of the Astistant Secretary, and it appears 
to me that it would be nght and proper that a portion of the salary paid her should 
be contributed by the various funds. If, say, half of 1 per cent, of the capital invested 
was so paid it would produce about £36 per annum, which, I consider, would be a fair 
and reasonable ahsm to make. It would mean that the net interest earned by the 
several funds would be reduced from, say, 6 per cent, to 6| per cent. 

During the year, at my suggestion, the Assistant Secretary has opened a new set 
of books under the double-entry system. This will enable the financial position of the 
Institute to be promptly and accurately ascertained at any time, and wiU also prevent 
mistakes remaining unmsoovered, as well as greatly assisting the auditor and myself in 
checking over the oalanoe-sbeet. 

Trust Aeeounis. 

As a result of the policy of the Board in deciding to invest the Carter Bequest, 
Hector, Hutton, and Hamilton Memorial Funds in New Zealand Government inswibed 
stock (Discharged Soldiers Settlement Loan), these trust funds are eanitog consideraUy 
more revenue, and are in a very healthy condition. 

OaHsr Bmssf.— This started the year with a debit balance in the revenue account 
of £21 10s. 9d. The sum of £801 6s. was earned in interest durto tl^ twelve months, 
£271 3s. 6d. of which was leinveeted in farther inscribed stock, and t^ Revenue 
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Account now shows a credit balance of £8 lOa. lOd. The capital invested as on the 31st 
December, 1921, was £4,883 18 h. 5d. in 5) per cent, inscribed stock, due 15th January, 
1933. purchased at £91 5 h., the market price to-day being £100 10s. The total capital 
now stands at £5,156 Is. lOd. The rate of intc^rest earned during the year was just 
on 6 per cent. (6*02 

Hector Memorial Fu7ul,~--Thv revenue account shows that £67 58. was earned in 
interest during the year, £48 ISs. 4d. of which was reinvested in inscribed stock. The 
present debit balance of £30 2s. 7d. will be more than liquidated by the six months’ 
interest due this month. The capital invested as on the Slst December, 1921, was 
£1,135 19s. 9d., to which must be added £48 18s. 4d., making the total capital 
£1,184 188. Id. 

HuUon Memorial Fund. — ^I’he Revenue Account shows that £56 15 b. was earned, 
which, with £13 14 h. 2d., balance brought forward from previous year, makes a total 
of £70 9s. 2d., of which £68 6s. 7d. was roinvested. The Capital Account, including 
this £68 6 b. 7d., now stands at £1,014 Ss. Id. 

Hamilton Memorial Fund . — ^The capital sum of £48 7s. lid. was received during 
thP yoar. whi.h wa. inveatod in war bonds. ^ Treaaun r. 


Nkw Zealand Institute. — Statement of Receipts and Expenditure for Year 
ENPiNO 31st Dkcemder, 1922. 


Receipts. 

Balani'e as at 31st December, 1921 

statutory grant, balance, 1921 and 1922 

Publications sold 

Incorporated societies’ levy 

Qoverninent grants for research 

Grants refunded by grantees 

Interest, Post Office Savings-bank 

TravelUng-oxpens(*s refunded to Endoament Fund .. 

Interest on (’arter Bequest 
Interest on Hector Memorial Fund 
Interest on Hutton Memorial Fund 

Hamilton Memorial Fund, from Wellington Philostiphical Society 
Interest on Hamilton Fund war bonds 
Contributions to Publi4‘ation Fund 
lli'fund law-costs from Trust Accounts 
Interest reinvested inscribed stock- 
Carter Bequest 
Hector Memorial Fund 
Hutton Memorial Fund 


Expenditure. 

Government Printer 
Travelling-expenses, Governors 
Petty cash, postages, Ac. 

Petty cash, balance in hand 

Salaries . . . . . . . . ^ • 

Insurance premium 

Bank oommission and oheque-borik 

Research grants, as per list 

Hector Prize for 1921 (Mr. R. Bpeight) 

Interest invested inscribed stock— 

Hector Memorial Fund 
Carter Bequest 
Hutton Memorial Fund 
Trust funds transferred to separate accounts 
Hamilton Memorial Fund invested war bonds 
Postage on circulars. Publication Fund 
Balance, as under 


£ 

H. 

d. 

2,<)72 

9 

8 

1,750 

0 

0 

50 

14 

5 

39 

12 

3 

2U6 

0 

0 

15 

0 

0 

71 

0 

3 

4 

15 

2 

301 

5 

0 

67 

5 

0 

56 

15 

0 

48 

7 

11 

1 

2 

6 

188 

4 

5 

3 

3 

0 

124 

0 

11 

15 

18 

4 

40 

16 

7 

£3,115 

10 

5 

£ 

s. 

d. 

1,450 

0 

0 

60 

5 10 

23 

16 

2 

6 

3 10 

231 

5 

0 

5 

0 

0 

1 

0 

0 

473 

13 

7 

45 

0 

0 

48 

18 

4 

271 

3 

5 

68 

6 

7 

207 

9 

2 

48 

11 

10 

6 

12 

2 

2,168 

4 

6 

£5,115 10 

5 


24— Trans. 
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Balanoa in — £ a. d. 

Bank of New Zealand 424 0 10 

Post Office SavingB>bank .. .. 1,743 18 8 


£2,168 4 0 


Made up as follows : — Dr. 

£ 8. d. 

Endowment Fund . . 

OoTornmont research grants . . 

Library Fund 
Government Printer 
Revenue Account balances 

Hector Memorial Fund overdrawn . . 30 19 9 

Hamilton Memorial Fund overdrawn . . 0 3 11 

Profit on year*s working 

Sundry debtors . . 14 0 0 

Cash in Post Office Savings-bank Trust 
Accounts . . 24 10 4 

Petty cash in hand 6 3 10 


Or. 

£ a. d. 
193 12 7 
1,266 12 6 
246 15 0 
304 10 9 
10 16 1 


233 1 6 


£76 3 10 £2,244 8 4 

76 3 10 


£2,168 4 6 


M. A. Eliott, Hon. Treasurer. 

Examined and found correct. — J. H. Fowlsb, J>opnty Controller and Auditor-Qeneial. 


NsW ZKAIiAND InSTITUTIC. — StATEMBNT OF ASSSTS AND LlABlLITlKS AS AT SlST 

Dxosmbkb, 1922. 


LiabilUie». 

Carter Bequest Capital Account 
Hector Memorial Capital Account . . 

Hutton Memorial Capital Account 

Hamilton Memorial Capital Account 

Government research grants — Balance 

Endowment Fund 

Library Fund 

Government Printer 

Carter Bequest Revenue Account .. 

Hutton Memorial Revenue Account 
Hamilton Memorial Revenue Account 
Balance of assets over liabilities . . 


Assefo, 

Inscribed stock. Discharged Soldiers Settlement Loan, £7,660 
Post Office inscribed stock, £400 at 6 per cent. 

Government war bonds, £M at 4^ per cent. 

Cash at Bmik of New Zealand 
Cash at Post Office Savings-bank . . 

Gash at Post Office Savings-bank — ^Trust Accounts . . 

Fbtty cash in hand 
Sundry debtors . . 

Hector Memorial Fund overdrawn 


£ s. 

d. 

6,156 1 

10 

1,184 18 

1 

1,014 6 

10 

48 7 

11 

1,266 12 

6 

193 12 

7 

246 16 

0 

304 10 

9 

8 6 

6 

1 7 

1 

1 2 

6 

233 1 

6 

£9,647 2 

0 

£ s. 

d. 

6,966 17 

6 

388 8 

4 

48 11 

10 

424 6 10 

1,743 18 

8 

24 16 

4 

« 3 10 

14 0 

0 

30 10 

0 

£0,647 2 

0 



Annual Meeting^ 1923, 


739 


Nkw Zicaland Institutr. — Government Keseakoh Grants for Year ending 318T 

Dkcrmber, 1922. 


Jan. 

Mar. 

June 

Oot. 

Nov. 

Dec. 

Dec. 

Feb. 

April 

May 

May 

June 

July 

July 

July 

Aug. 

Sept. 

Oot. 

Nov. 

Nov. 


Dr. 


Cr. 


12. 



£ 

B. 

d. 

£ 

8. 

d. 

1. 

By Balance in hand 





1.450 

6 

1 

2. 

Grant (Treasury) 





25 

0 

0 

29. 

Grant (Treasury) 





100 

0 

0 

6. 

Grant (Treasury) 





15 

0 

0 

3. 

Grant (Treasury) 





25 

0 

0 

10. 

Grant (refunded) 





15 

0 

0 

24. 

Grant (Treasury) 





100 

0 

0 

20. 

To Mr. D. D. Milligan . . 


!! 26 

0 

0 




11. 

Professor Marsden 


60 

5 

7 




6. 

Professor Malcolm 


16 

0 

0 




11. 

Miss Curtis 


78 

17 

0 




27. 

Professor Farr 


1 

16 

0 




3. 

Professor Marsden 


60 

0 

0 




14. 

Professor Farr 


2 

15 

0 




24. 

Professor Malcolm 


25 

0 

0 




6. 

Professor Marsden 


50 

0 

0 




30. 

Professor Burbidge . . 


100 

0 

0 




25. 

Canterbury Philosophical Institute 

15 

0 

0 




7. 

Professor Malcolm 

. . 

25 

0 

0 




8. 

Mr. D. D. Milligan . . 

, , 

25 

0 

0 

. 




Balance 

•• 

.. 1.256 

12 

6 

• 






£1.730 

6 

1 

£1.730 

6 

1 


New Zealand iNaTiTUTB Trust AcroiTNTs. 


Carter Bequest Revenue Acnmnt for Year ending Slut December, 1922. 



£ 

s. 

d. 


£ a 

dL 

To Amount overdrawn 

.. 21 

10 

9 

Bv Interest to 16th January, 



Interest invested 

.. 271 

3 

5 

‘ ‘ 1922 .. 

147 2 

6 

Tisw-oosts 

1 

1 

0 

Interest on 15th July. 



Balance 

8 

6 


1 1922 

147 2 

6 


1 Interest on interest invested 

7 

0 

0 

1 Interest in Post Offiee Sav- 




inus.bank 

1 

0 

16 

8 

£302 1 8 1 £302 

1 

8 

1 By Balance 

£8 

6 

6 


Hector Memorial Fund Revenue Account for Year ending HUt December, 

1922. 


To Amount overdrawn 

£ s. d. 

3 9 3 

By Interest to l5th January. 

£ a 

d. 

Mr. R. Speight — ^Prise 

45 0 0 

1022 

33 0 

0 

Interest invested 

48 18 4 

Interest to 15th July. 1922 

33 0 

0 

Law-costa 

1 1 0 

Interest on interest invested 
Interest in Post Office Sav- 
ings-bank 

1 Balance 

1 5 0 

0 3 10 
30 19 9 


£98 8 7 

1 

£98 8 

7 


To Balance . • . . £30 19 9 ! 
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Hutton Memorial Fund Revenue At count for Year aiding 31fd Heceniber^ 1922^ 


To IntorcKt inToateil 
l^W-OOfltB 
Balanoo 


H. il. I t a. d. 

(i8 <> 7 By Balamo, IhI January, ]022 l:i 14 2 

I I <M ln(<*reRt to 15th January, 

I 7 1 ! lt)22 . . . . 27 10 0 

' Intorrst to ir>th Jol^, J922 27 10 0 

IntoreBt on int( ‘eat invested 1 15 0 

InteriMst in Post Office Sav< 

inp(8-bank 0 5 6 


£70 14 8 


£70 14 8 


R> BalaiU ‘0 . . . . £17 1 


Hamilton Memorial Fund Revenue Account for Year ending 3Ul December^ 1922. 



£ 8. d. 1 


£ ad. 

To War bonds 

48 11 10 

By Amount from Wellington 


Balance 

0 18 7 

Philcsophiral Society 

48 7 11 



Interest to I5th December. 



1 

1922 

1 2 0 


£«l 10 5 


£10 10 fi 



By Bnlstice 

£0 18 7 


Varier Bequest— Public Trust Office Statement for Period from 3f4h June, 1922, to 

3 hi December, 1922, 

RKSIDUAKY CAPITAL ACCOUNT. 

Receipts, £ a d. | 

Balance .. .. 50 0 0 


RESIDUARY TNOOMK ACCOUNT. 


Receipts, 

£ 

8. 

d. 

Disbursements. 

£ 

s. 

ck 

Public Trust Office- Tnteresi 




Beneficiary’s Account : (lo- 




to 3l8t December, 1922, at 




vernors of Now Zealand 




.3 per cent. 

2 

5 

0 

Institute -(Jash . . 

2 

5 

0 


£2 

5 

0 


£2 

5 

0 

Assets. 

£ 

4. 

d. 

Liability, 

£ 

a 

d. 

(*asb as Capital Account 

50 

0 

0 

Donation<-(*olonial Museum 
(payable when compliance 
with conditions in will is 








effected) 

50 

0 

0 


£50 

0 

0 


£50 

0 

0 


Financial Statements of the Institute, rh follows- statement of receipts 
and expc'iiditure, statement of assets and liabilities, trust accounts — having 
been duly audited by the Auditor-General, were adopted. 

Travelling-expenses , — On the motion of Mr. Wright, seconded by Pro- 
lessor Marsden, it was resolved, That the actual travelling-expenses of 
members of the Board be paid for this meeting. On the motion of Mr. 
Eliott, it was resolved, That the opinion of the incorporated societies be 
taken on the question of pooling the expenses of members of the Boari 
and each society })aying its share. An estimate of the cost to be se 2 0 
each society under this proposal. 
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Publication CommiUee'e Report , — The report of this committee was 
received and adopted with the deletion of one paragraph. Mr. J. C. 
Anderson attended by request of the Board and gave information regarding 
the progress of the printing of Volume 64 and other matters. Professor 
Mar^(‘n moved, and Dr. Cockayne seconded, That Volume 55 be not 
published until 1924. The motion was lost. Dr. Cockayne, seconded by 
Professor Marsden, proposed that what would be Volume 54 be now 
jmblished in two volumes as Volumes 64 and 55. The motion was lost. 


HePORT of PlIBU(‘\TION COMMITTEE. 


It ia to bo hoped that Volume 54 (for 1922) may be iaaued towards the end of 
.January. There are several reoaona for the delay— financial difficulties, an early aesHion 
of Parliament, and an extra number of paiwa, many of great length. Seventy-eight 
papers by fifty-live authors were submitted, forty-eight by thirty-eight authors being 
accepted for publication, hh against sixty-aeven papers by forty-eight authors submitted 
last year, of which fifty-three by thirty-seven authors were accepted. The committee 
bad much difficulty, firstly in r^ucing the number of papers, secondly in reducing the 
length of many of those accepted. Reduction was made first by the authors theiu- 
selves, and in some oases a further reduction was mode by the committee. 

In spite of the fact that authors were required to pay for their illustrations, the 
papers are more fully illustrated than usual. The committee observes this with pleasure, 
whilst at the same time it feels that the peualizing of enthusiastic workers is neither 
equitable nor desirable. A paper good enough for acceptance should be accepted as 
a whole ; and the committee w'ouM suggest that papers might be limited to say thirty 
pages, except for extraordinary reasons, and illustrations limited to four plates and four 
pages of text -figures, or their equivalent, the author being put to no expense except 
for extra copies of reprints. Tf, however, any author wishes to publish a longer paper 
or to illustrate more fully, he should be at liberty to do so, subject, of course, to the 
usual censorship, provided he is willing to pay for the additional space and illustrations. 

So many now species are dealt with in the present volume that it has been felt that 
its value would be enhanced by a full index, and this has been supplied ; and if such 
index can be continued from year to year the necessary task of indexing the whole set 
of the Transactions will Ije a task of known magnitude, and not one whose magnitude 
grows with the years. 

For the next volume only some thirty pa|Ktrs are in hand — mostly short, a few 
of moderate length —and it will probably be possible to limit that volume to two hundred 
pages or less. 


For the ('ommittee. 


Johannes C. Andebsen, Hun. Fditor. 


Research Orant Committee's Report - -This was received. On the motion 
of Mr. Aston, seconded by Dr. Hilgcudorf, it was resolved. That a property 
list of books, apparatus, &c., bought out of the Researcli Grant Rund bo 
compiled, and (droulatod to membors of the Boanl and printcnl in the 
Transactions, 

On the motion of Mr. Aston, secondHl by Dr. Cockayne, it was resolved 
that the Research Grant (V)mniittee be asked to make a comprehensive 
report on the state of all researches undertaken with the institute’s financial 
aid during the last Uui years. It was resolved that those applicants in 
the Research Grant Report who asked for further grants be informed that 
their requests are held over until the Research Grant C’ommittee can give 
some idea of the stat-e of this fund. 


Kefort op the Research <1kant ('ommittee for tiif. Year ending 31st December, 

1922. 

Dr. V, E. Adams, who in 1919 was granted £55, through the Wellington Rhiloaophical 
ikicioty, for astronomical instruments, reported on the 5th January, 1923, that a prism 
d scoured in England at a cost of £33 lls. lid. He states that before the prism 
*'<1 tiaed it must be suitably mounted on the telescope with a camera, tic. The 
To RaIaTII oott of mounting is £12 and the camera £8, and he makes application for an 
£20 for this purpose. 

34 * . 
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Mr. G. BritUn, who in 1919 was granted £100p through the Philosophical institute 
of Canterbury^ for a research on fruit-diseasen, reported on 27th Uecember that 
comparative investigation of experimental plots has proved the spraying calendar as 
advocated by him to be of great benefit in controlling brown-rot of the peach and other 
stone-fruits. He forwarded spedmenl to Miss Curtis, of the Cawthron Institute, who 
is investigating the fungus that causes the buds to drop and the laterals to die back. 
The microtome ordered came to hand this year, but. as Mr. Brittin had already made 
other arrangements. Professor Kirk took it over. Mr. Brittin delivered a lecture before 
the Motueka Fruitgrowers* Association this season, and a condensed report of it was 
published in the NeUnm Mail and in the November issue of the .Veia Zf aland Fruitgrou^, 
Credit balance of grant, £94 IQs. 6d. 

Professor Burbidge, who in 1921 was granted £1UQ, through the Auckland Institute, 
for a research on the intensity of long-wave signals from Kurope, reported on the 
2Sth November that the apparatus required for this research had just arrived from 
Kngland, and was being assembled to start the records. As the apparatus purchased 
took the whole of the grant. Professor Burbidge makes application for a further £25 
to cover working-expenses. 

Dr. Kathleen ('urtis, who in 1920 was grunted £100, through the Nelson Institute, 
for research in parasitic mycology, reported on the IQth December that work during 
the past year lu^ been confined to black -spot of the apple and pear. No results that 
might be utilized from the practical point of view have been obtained, and it is 
therefore proposed that next year this work will be discontinued, and that on brown- 
rot of stone-fruits resumed. The whole of the grant has l>een expended in books. 

Professor W. P. Kvans, w'ho in 1919 was granted a further £20Q, through the 
Philosophical Institute of Canterbury, for an investigation of New Zealand brow'n coals, 
reported on the 15th December that ex|x$rtiitental work had been carried out by himself 
and three assistantM, as follows : (/;) Ultimate analyses of and distribution of sulphur 
in tw'enty-nine coals from the South Island : {b) leaching experiments on three typical 
coals, with special referotice to the change in ash ; (c) examination of a coal-resin from 
Central Otago, The furnace order^ in 1921 had come to liand, and had been 
fitted by itself in case of its 'being required elsewhere. No results had been published. 
A general account of the work done is being presented to the Australian Association for 
the Advancement of Science, at Wellington, and arrangements arc being made for 
the publication of various portions in soientific journals. Credit balance of grant, 
£125 6s. 2d. 

Professor C. (’oleridge B'arr, who in 1919 was granted £100, and later a further 
£90, through the Philosophical Institute of (Canterbury, for a research on the porosity 
of porcelain, reported on the 5th January that a paper embodying the results of this 
research was published in the October, 1922, issue of the Journal of the, American 
liMtUnU of JSUclrical Knginerrn in the 41st volume, on page 711. (Tins publication is 
tcunporarily available to memlx^rs of the Board of Governors at this meeting.) That 
the work has been of interest outside of New Zealand as w'ell as of importance within 
it is shown by an extract from a letter received by Mr. Birks from Mr. F. W. H. 
Wheadon, of the Adelaide Electric Supply Company ; and, referring to an arrangement 
lor testing insulators for Adelaide, Mr. Wheadon says, I am sure there are a number 
of us here who are so vitally interested in this matter that wc would be very glad if 
such an arrangement could bo made ” ; and Mr. Parry has also written to Mr. Birks 
from London saying (infer alia), “The results ore very important, and. what is more, 
are very much more conclusive than any that have hitherto been published.’* 

The paper which has boon published is by Farr and Pbilpott, and is in substance 
very much the same as was submitted in typo to the Board of Governors last year. 

An expenditure of £134 8s. 6d. has b^n incurred, which loaves a credit balance 
of £56 11s. 6d. ; but it is thought by the authors of the paper that the work has now 
become of such a practical nature and so routine in practice that any further expenditure 
upon it should be borne by the Public Works Department, and not come upon the 
R^wearoh Grant Fund of the New Zealand Institute, which is essentially for investiga- 
tions of an uncertain and experimental nature. It is considered that the work has now 
progressed beyond that stage, and become of a commercial character. 

Mr. George Gray, who in 1920 was granted £50, through the Philosophical Institute 
of Ganterbury, for an investigation on the waters of ('anterbury, reported on the 
28th Novemlwr that owing to ill health no work has been done during the past year ; 
and, as there seemed to be little probability of its being resumed in the future, the grant 
of £60, of which no part has been expended, is reluctantly surrendered. 

Mr. T. 1.1. Lancaster, to whom, with Mr. Cornea, in 1919, was granted £50, through 
the Auckland Institute, for a research on the growth of kauri, reported on the 12th 
December that during the year little progress had been made. Mr. Comes had accepted 
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a permanent position in Chriatchuroh, and, as it was a difficult matter to carry on the 
research single-handed, Mr, Lancaster reluctantly relinquished the whole of the grant. 

Professor Malcolm, who in 1910 was granted £2iw, and in 1920 a further £175, 
through the Otago Institute, for a research on the food value of New Zealand fish, 
reported on the 24th December that work was resumed in August, with the help of 
hfr. T. fi. Hamilton, M.A., B.8o. It is hoped to publish Part 3 of the series of papers 
on food values in the next volume of the TraMacliMis, He had hoped to commence 
experiments on the vitaminos in New Zealand iish-oils, and spent considerable time* 
and some money on preparatory work when, unfortunately, a fire occurred in the Depart- 
ment, which destroyed the tame rats he had brought from Kngland for this purpose. 
Credit balance of grant is £85. 

Professor Malcolm, who in 1918 was granted £30, through the Otago Institute, 
for a research on the pharmacology of New Zealand plants, reported on the 24th December 
that the work was practically at the same stage as in his last report. If the Board is 
agreeable he would like to have the time for the hnal report again extended, as ho has 
a c>onsiderable amount of data oolhwted for a paper, but ho wished to contirra certain 
experiments before publishing, and the other research had taken all his spare time this 
year. Credit balance in hand, £14. 

Professor Farr, who in 1921 was granted £75 (of which £60 was last year transferred 
to his porcelain grant), through the Philosophical Institute of Canterbury, for investiga- 
tions into the properties of gas-frec sulphur, reported on the 5th January that the work 
of this research had been going on during the year, although no expenditure had been 
necessary. Home expense would be incurred, however, as it had b^me necessary to 
design some glassware which is too complicated to be made at the Lalmratory. C'r^it 
balance of grant, £15. 

Professor Marsden, who in 1922 w'as given a special grant of £100 for an investiga- 
tion on the Taupo earthquakes, reported on the 14th October that the money had b^ 
spent on expenses of three journeys to Taupo, and on constructing and installing three 
instruments at Wairakei, later at Taupo. An assistant to take observations was also 
paid for four weeks. Professor Marsden has several hundred earthquake records nearly 
all worked up as regards amplitudes, periods, and time of various phases of quakes. 
He has made records of subsidences north of Taupo causing the earthquakes, and made 
arrangements to follow the movements and quakes by installing seismographs at Taupo 
and arranging tide-gauges to be placed round the lake. 

Professor Marsden, who in 1919 was granted £125, through the Wellington Philo- 
sophical Society, for a research on the effect of a particles on matter, reported on the 
16th October that a preliminary account of the research had been accepted for publi- 
cation by the Journal of AtnuMpheric Electricity and Terrestrial Magvett.m, A fuller 
account is in progress, and will be submitted when certain comparative measurements 
have been made at Apia. Credit balance of grant, £69 198. 8d. 

Mr. D. D. Milligto, who in 1920 was granted £50, through the Nelson Institute, 
for a research on New Zealand orthoptera, reported on the 14th November that at the 
end of February he started his investigations in the North Auckland Province. He 
purposes this summer joining a camping-party from the Auckland University (blle^ 
to visit the Waipoua Htate Forest, when he trusts to have better collecting. Credit 
balance in grantee’s hand, £16 lOs. 

Mr. W. Q. Morrison, who in 1919, was granted £100, through the Philosophical 
Institute of Canterbury, for a research on natural afforestation, reported on the 3rd 
January that during the p^t year he had been unable to carry on any research work. 
He iin& that it will be impossible to carry on further work on the lines hitherto 
followed, owing to the increase of duties in oonnection with his work in the Htate Forest 
Hervice, and he feels he cannot trespass further on the grant, the balance of which, 
£26 19s. 7d., will be returned to the Institute in due course. He would like, however, 
to obtain the assent of the Institute to the use of the camera for the next twelve 
months, with the option of taking it over at the end of that period at the price paid 
for it. Balance of grant, £56 198. 7d. 

Mr. R. Speight, who in 1919 was granted £225, through the Philosophical Institute 
of Canterbury, for a geological examination of the Malvern Hills, reported on the J7th 
November that the examination of the area had been continued as occasion offered. 
Special attention had been paid to the south-west part of the area, and it was hoped 
by the end of 1923 a definite report on the geology would be available. The investi- 
gations carried on revealed no results of specif commercial value, except the possibility 
^ the existence of a fair amount of coal in the Glenroy area. The new mine opened a 
little whOe ago near White Cliffs turned out much better than expected* and there is 
now a considerable amount of coal in sight, and the promise of the existence of a 
valuable area of brown coal in a workabfe seam or seams within reasonable distance 
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from rail. If working facilitK*(» rould l>e improved the output of the mine could be 
Hubstantially iiicroaHcd. Credit balance of grant, £189 48. 4d. 

Mr. L. SynuJH, ooiivener of the ArtOHtan WcIIh f’ommittee, which waH granted £100, 
through the Philoaophical Institute of (Canterbury, reporteil on the 28th December 
that owing to a variety of oircumatanceH work had Ijceii in alwyanw. Dr. Hilgendurf 
had now ndurnod, however, and oliservationH would be reaumer] almost at once. The 
committee requests that the balanc'e of the grant, €57 148. 2d., should be available for 
*the continuation of the uork. 

Hon. (1. M. and Mr. (>. Stuart Thomson, who in 1!>U» were granted €59, thnmgh the 
Otago Tnatitute, for a rewan'h on the eeoiiomie value of whale-feed, sent in a paper 
on the 151h l>(‘C‘ember bearing on this subject. The pajH-T states that in summer large 
shoals of a bright-rorl shrimp are met with on the sea -coast of New Zealand. This 
animal is popularly known as “ whale-feetl.” The paper describes its life-history, 
oecurrenc-e, and commercial value. In an averagi* season such enormous quantities of 
these shrimps occur that at tiimnj they are thrown up on lieaehes in millions. Masses 
of them several mfh<‘s deep are thus heaped on the shore, and when collecteil and carted 
away on to the soil form a good manure. 

An attempt was made to ascertain — (1) The quantity of oil present in these 
shrimps ; (2) the nitrogim eonttmt ; (3) the |iercentage of phosphoric acid. From the 
analysis it is clear that it would never pay to treat whale-feed as a commercial source 
of oil and manure, exwpt occasionally, perhaps, in the immerliate neigh Isiurhood of a 
suitably installed plant for dealing with iish-otTal. The capture of the fr«'sh material 
would require the use of liner-meshiMl nets than are usually employe<l by any New 
Zealand fishermen. The harulling of the fresh material and the subsequent treatment 
of it — drying, oil extra<’tion, and grinding — would proliably cost, at present prices of 
labour, &e., not less than €2 per ton, and this would leave a margin of only €1 88. 7d. 
per ton. It has further to be rememlKTed that such a plant would only bo available 
for treatment of whale-feod when thorn was a scarcity of fish, a eontingeney not likely 
to hapjicn, for when wdiale-feed are abundant fish are usually abundant too. The 
authors point out that already the production of nitrogenous manure in the frozen -meat 
industry of the Dominion is greater than the demand. From all these considerations 
they are of the opinion that there is very little commercial value in whale-foed under 
present c'onditions. 

The whole of the grant has been used. (A chemical balance is now' available for 
other research workers from this grant.) 

Mr. A. M. Wright, who in 1921 was granted £75, through the Philosophical 
Institute of ('anterbury, for an investigation into the vitamine content of commercial 
meat-products, reported on the 12th Deeeml^er that the invcHtigation harl l»een carried 
out during the past year with a view of determining the reliability of the growth of 
yeast in pure culture as a methtal <if estimating the yitaminc content of fiNKlstuffs. 
The method employs yeast instead of animals as the test -organism in the determination 
of Vitamine B. A number of modifications have been the subjet't of experimental 
study, and one gives promise of yielding satisfactory results. No publication of results 
has yet boon made ; the earlier (1921) results have been the subject of various lectures 
and demonstrations, popular accounts of which have appeared in various newspapers. 
It is requested that the balance of the grant, €25, be available for a further year. 

Attention should be direct43d to the fact that where a large credit balance is shown 
in any grant, most of it is in the hands of the Institute, and is bearing interest in the 
Post ^Office Savings-bank. 

Regulation Committee s Report. -This was received, amended, and adopted. 
It was resolved, on tho motion of Dr. Chilton, seconded by Professor 
Marsden, That tho report be suitably edited by the same committee, and 
printed. 

Keport of the Heo! latjon.s Committee. 

Committee : Mr. J. Andersen, Dr. J. A. 'I’homson, and Mr. B. C. Aston. 

Tho Institute books have been searched, and the following motions or resolutions 
are group^ for convenience of reference under the various heads. In the references 
the following contractions are used : M.B., minute-hook ; A.M., annual meeting ; Proc., 
Proceedings of the Institute. 

Authority is sought for tho adoption of those portions w'hich are italicized. 

For the (Committee. 

16th January, 1923. 


B. C. Aston. 
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Htgulaiiona to be gazetted. 

BOARD OF OOVRRNORS. 

1. Mem born of the Board of (iovernors Bhall not hold any paid office under the 
Hoard. (1905 M.B., p. 21.) 

2. Travelling-expcnBcs of membena Ae Board of (Joveruora ahall be paid. 
(M.B., p. 18, 2nd A.M.) 

PU^ , IONS. 

5. (g.) Ten aoparate copies of papot.t siiall lie printed for the Institute in addition 
to the copies supplied to the author. (1909 A.M.) 

(;EM>.RA1. REC.ULATIONH. 

The President shall l>e ex officio a memlier of all committech. 

The Hon. Editor shall be convener of the Publication (Vimmittee. (1905 M.B., 

p. 21.) 

The seal of the old Institute bearing the date of establiahmeni as 1SG7 shall b«» 
adopted as the seal of the New Zealand institute reconstituted by the New Zealand 
Institute Act, 190H, and continued by the New Zeahtnd Institute Act^ J90H. (1910, p. 92, 
Proc. IV.) 

An abstract of all business transacted at each meeting of the Standing Committee 
shall be pre|)ared and communicated to all members of the Board after each meeting. 
(1910 A.M.) 

The quorum of the Standing Committee meetings shall be f*»ur. (1922 A.M.) 

KNIlOWMENT FUND. 

A fund to be calk'd an Endowment Fund shall be set up, the interest on which for 
any year may lie spent for purposes of the Institute, but the capital may not be sjient. 
(1918 A.M.) 

All interest aiuTuing from moneys deposited in the Institute's General Account m 
the Post Office Savings-bank shall he cre<lited to the Endowment Fund, unless other- 
wise allocated by the Board at the annual meeting at which the amount of the annual 
interest is reported. (1920 and 192.H A.M.) 

Trust -moneys namely, the f'arter, liuUon, Hector, and Hamilton Funds -shall, 
when deposited in the Pod Office Savings-bank, be placed in separate accounts for each 
trust, (192.*! A.M.) 

REGULATIONS FOR ADMINISTERING THE RF.SEARCH GRANT. 

8. (irants shall lie given preferentially to investigations which appear to have 
( 1 ) an economic bearing ; purely scientific investigations to be by no means excluded. 
When the research is one that leads to a direct economio advance the (Government 
shall reserve to itself the right of patenting the discovery and of rewarding the dis- 
coverer; but it is to be understood that grants from the reseat ch -grant vote are not in 
the nature of a reward or a prize, but for out-of-pocket expenses incurred by the 
research worker, including salary or endowment fif assistant, but not salary for the 
grantee himself. Plants, books, apparatus, chemicals, &c., purchaseil for applicants 
are to remain the property of the Institute, and eventually to form a loan collection 
of apparatus in the manner now practised by the Royal »Society of Umdon. 

First methiNl of initiating researches ; Applications shall be invited f(»r grants 
in aid of research to be specifieil by applicants. 

Second mcthoil of initiating researches; The (lover nors of the Institute shall 
suggest from time to time subjects the investigation of which is desirable, and to ask 
capable investigators to undertake such researches, the Institute paying for apparatus, 
materia], and working expenses, including assistance. (1917 A.M.) 

2. All applications for grants shall come through some incor|X)rated society. 
(1922 A.M., p. 807, vol. 54.) 

3. In thi* case of a refusal to recommend a grant, the Standing (Vimmittee shall not 
give any reasons for its refusal unless such reason is stated in the minutes. (1921 A.M., 
p. 491, vol. 53.) 

FELLOWSHIP REGULATIONS. 

26. Add— 

(a.) The consent of the candidate must be obtained in writing. 

The information regarding each candidate shall bo condensed to one foolscap sheet 
of tyMwritten matter. (1922 A.M., p. 8(K), vol. 54.) 

' When a candidate is proposed by more than one society it shall be sufficient to circulate 
to I'oters the information supplied by one society. 
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FELLOWSHU* ELECTION. 

Sulxsection K shall be rosciiided, and the following inserted : — 

The voting-|)aper for the election of Tellows shall lie in the following form : — 

Names of Candidates, in Alphabetical Order. 


I'hero are vaeanoios to bo filled. Place a cross in the column marked X 

against the name of each candidate for whom you aish to vote. 

The vote will be invalid if - 

{a.) More th^n the required numlier is voted for on the paper ; 

(bJ) The voter signs the voting-paper ; 

(r.) The voting-paper is not returned on the date announced. (1923 A.M.) 


HAMILTON MEMORIAL KCND RKOt'LATlONS. 


As ameiideil at the annual meeting, 1923. (See p. 2, Report of Standing C*ommittee 
for year 1922.) 


CARTER BEOCEST. 


That the fund known as the ('arter Bequest, consisting of the principal originally 
placed by the Board of (iovernors in the hands of the Public Trustee, together with 
the interest accrued thereon, be witbirawn from the Public Trustee and reinvested in 
such securities as provided for by legislation covering trust -moneys, power to arrange 
details and to act being given t<i the Hon. iSecretarv and the Hon. Treasurer acting 
conjointly. (1922 M.B.. p. 206.) • 


HECTOR MEMORIAL Kl SD. 

That the fund known as the Hector Memorial Fund, consisting of the principal 
originally placed by the Board of Governors in the hands of the Public Trustee, 
together with the interest a(*crued thereon, lie withtlrawn from the Public Trustee and 
reinvested in such M'curities us provided for by legislation covering trust -moneys, 
jmiwer to arrange dc..iil.s and to act being given ti* the Hon. Secretary and the Hon. 
Treasurer acting conjointly. (1922 M.B., p. 206.) 


IICTTON MEMORT\L FIND. 

That the fund known as the Hutton Memorial Fund, consisting of the principal 
originally placed by the Board of Governors in the hands of the Public Trustee, together 
with the interest accrual thereon, be withdrawn from the Public Trustee and reinvested 
in such securities as provided for by legislation covering trust-moneys, P<>'^er to arrange 
details and to act lieing given to the Hon. Secretary and the Hon. Treasurer acting 
conjointly. (1922 M.B., p. 206.) 

That until the Hutton Memorial reaches the sum of £1,000 not less than 1 per cent, 
on the capital invested be added eai’h year to the principal. (11K)8 M.B., p. 93.) 

HONORARY MEM HERS. 

Vacancies in the list of honorary mem tiers shall bo announced at each annual 
meeting of the Board of Governors, and such announcement be communicated as early 
as possible to each incorporated society, and each such society shall, on or before the 
1st December, nominate one person for each vacancy as honorary member, and the 
election shall take place at the next annual meeting of the Board of Governors. (1919 
A.M., p. 471, vol. 61.) 


Jleaolu/totfs io ht printed. 

FUBUCATIOES. 

1. That the TranaaclioM be printed at the Government Printing Office. That, 
with the object of ex jilting the publication of volumes of the Traneartiona, papers 
received after the 31st December of any year be not included in the volume for that year ; 
that papers be sent to the Kditor as soon as possible after they have boon road before the 
various societies. That the Publication Committee be authorized to proceed with tho 
publication at once, and that authors’ copies be dated and issued to authors as soon os 
printed. (19/1/06 M.B., p. 12.) 

2. That publication of papers in local newspapers will militate against publication 
in the Proceedtnga of the Institute. The Publication Committee be given full discretion 
in the publishing of abstracts of papers published in full elsewhere. (1006 M.B., p. 18.) 
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3. That there is no reason for including in the TranaadioM meteorological returns 
published elsewhere. (1906 M.B., p. 70). 

4. That the Publication Committee do not publish seismologieal rc^turns in the 
Tranaactiona, (1008 M.B., p. 79.) 

5. That Volume 41 be the hrst of a new series* and consist of two separati'ly published 
fiarts : Part 1 to contain the srientitic papers, plates* and index. (1908 M.B., p. 82.) 

Part 2 to contain : — 

(ff.) The annual address of the President of the Institute. 

(6.) Proceedings of the societies and presidential addresses. 

(c.) Short abstracts of jiapers not printed in full. 

(d.) Miimmaries of scientihc papers appearing in other publications on matters 
of interest to New Zealand soienco, pn^pared by specialists, and lists of 
the acicntitic publications issued by the l)e})artment of Agriculture, 
Chemistry, &c., during the year. 

(e.) Instruction to writers of papers. 

(/.) Report of the annual meeting of the Institute, with balance -slieets. 

(g.) The New Zealand Institute Act. 

(A.) R(*guiations of the Hutton Memorial Fund ; annual re^sirt of the same ; report 
of the Hector Memorial Fund ; report of the Carter Bequest. 

(*.) Obituary notices of honorary memliers and members of local societies. (1998 
M.B., p. 82.) 

ti. That in future the volumes 4)f the Tranaactiona be jaiblisbed in royal 8vo Hi/.e 
(1908, vol. 41, p. 447.) 

7. That extra copies of the Tranaactiona, not to exceed 5 jier cent of the numlier 
due 1<» the sticiety, bt» sent to the Secretary of that society if he applies for them. 
(1909, p. 98, Proc.) 

8. That authors be supplied with tw*enty-five copies of their pa(jer8 tree, and that 
if the Editor be notiOed of the author's requirements at the time the paper is sent 
111 further copies be supplied at cost price. (1909, p. 99, Proc. 4, and 1922 A.M.) 

9. That authoiv be allowed to contribute towards the cost of publishing such 
illustrations as are approved by the Hon. Editor. (1912, yol. 25, p. 417.) 

10. That the Standing Committee be authorised to dispose of the stock of Trana- 
actiona for those years in which the number is in excess of 2(H) by gift to smtable 
institutions, or by sale at reduced terms. (1915, vol. 48* p. 528.) 

11. That the Standing Committee be authoriwHl to increase the exchange list. 
(1915* vol. 48, p. 529.) 

12. That a set of publications as complete os possible be presented to the University 
of Louvain (1915, p. 528, vol. 48.) 

13. That the >Standing (k>mmittee make arrangements with the Government Printer 
to distribute the copies of the Tranaactiona. (1916, vol. 49., p. 534.) 

14. That a set of bulletins published each year be forwarded to all societies on the 
exchange list. (1916, vol. 49, p. 540.) 

15. That the matter of publishing future bulletins be left in the hands of the 
Publication and Standing C/omraittees to deal with at their discretion. (1017, vol. 50, 
p. 332.) 

16. That the issue of separate printed copies of the minutes of the annual meeting 
of the Board of Governors lie discontinued, but that copies of an abstract of minutes 
be sent to each incorporated society as soon as possible. (1920, vol. 53, p. 497.) 

17. That in future the cost of making the blocks for plates and text-figures be charged 
to the authors. (1922 M.B.* p. 217.) 

CONCKHNlNa TBB EDITOB. 

1. That it be an instruction to the Hon. Editor of the Tranaactiona to foUow the rules 
of botanical nomenclature agreed upon at the Vienna Congress of 1905 in the printing 
of the Tranaactiona (1908 M.B.* p. 83.) 

2. That all matters in connection with the printing of the Tranaactiona be managed 
by the Hon. Editor direct with the Government Printer. (1909 M.B., p. 153.) 

3. That the Publication Committee be authorized to arrange for the publication 
of the volumes of Tranaactiona and for the printing on the title-page of each paper the 
date of receipt by the Editor and the date of issue by the Printer. (1916, vol. 49, p. 540.) 

4. That descriptive notice of the publications of the Institute bo given on the outside 
back cover of the Tranaactiona. (1912, p. 99.) 

5. That it be a recommendation to the Publication (Committee to alter the 
'* Memorandum for Authors of Papers ** (see p. 11, vol. 40 or 50) by the deletion of the 
words '' Secretary of the society before which it was read,'’ and the insertion therefor 
of the wonls “ Editor of the Tranaactiona'^ (1918, vol. 51, p. 471.) 
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(). That it be a re<‘OinmendatiotL to authors of papers to adhere as nearly as 
possible to the metric svst^^m in the statement of any weights or measures. (1918, 
vol. 61. p. 471.) 

7. That the Standing (’ommittee U' instructed to take steps to index Vols. 41-4)1 
when funds permit. (1918, yol. 61, p. 466.) 

8. That the Publication Committee be directed to insert a notice in the Tranmetions 
stating the privileges of members in relation to the libraries of the Institute and of the 
incorporated societies. (1916, yol. 48, p. 528.) 

9. That it b(} an instruction to the Publication Committee to edit the Trmnaadions 
more severely in future, particularly with regard to the length of papers ; that the 
papers in hand be refereed not only from the point of view of suitableness but from the 
point of view of length. (1922 M.H., p. 217.) 

CUNC KKNINU TIIK HON. 8KCRETAHY. 

1. That the Standing Committee should prepare for the annual m(>eting in each year 
a list of the resolutions of importan<‘c |)assed by it during tlie year, including tliose passed 
by the Board of (Tovernors at the lost annual minding. (1909, Proc. 4, p. 07.) 

2. That the Hon. Si^oretary U* instructed to furnish each member of the Board with 
a copy of the report of the Standing ( Wmittee and the business to be suhmittcfl at the 
meeting one week previous to the meeting of the Board of (.iovernors. (1912, A.M.) 


FINANCIAL. 

That the Minister of Internal Affairs be asked to obtain a grant to enable tho Board 
of Goyernors to distribute spare volumes of TranmcHona to public libraries, secondary 
and technical schools of the Dominion, branches of the Teachers’ Institute : and to 
suitably bind and forward the set of Tranaactiona to the University of l^iuvain. (1916, 
yol. 48, p. 629.) 

TRUST rUNDS MANAOEMKNT. 

That half of 1 per cent, of the capital invested on account of the Carter, Hector, 
Hutton, and Hamilton Trust Funds be contributed by these funds towanls the cost of 
administration. (192«< A.M. ; rescinded 1924 A.M.) 


UAKTEK BEQUEST. 

1. That the New' Zealand Institute will view' with satisfaction vigorous steps in the 
direction of developing the Carter Fund to the point at which the W'ishes of the 
benefactor can bo carried intt) effect. (1920, vol. 20, p. 482.) 

2. That iiermisflioii be given to the Standing Committee to house the Carter Ubrary 
in the Turnbull Librarv if they could make suitable arrangements to do so. (1921 
M.B., p. 171.) 

3. Conditions of transfer of library. (See 1922 M.B., p. 205.) 

HAMILTON MEMORIAL FUND. 

1. That the Standing Committee be authorized to co-oix*rate with the Wellin^n 
Philosophical Soi'icty in arranging the terms fm which the balance of the Hamdton 
Memorial Fund should be handed over in trust to the New’ Zealand Institute (1917, 
yol. 50, p. 333.) 

2. That applications l>e made forthwith to the ellington Philosophical Society to 
hand over tho moneys of the Hamilton Memorial Fund for administration by the New 
Zealand institute in conformity with the rules drawn up. (1920 M.B., p. 170.) 

C'ONCERNINO THE PROPERTY OF THE INSTITUTE. 

1. That the Government be urged to provide a suitable building in which to house 
the valuable library and records of the Institute, the destruction of which would be an 
irreparable loss to tho country. (1916, vol. 49, p. 641.) 

2. That application be made to tho Hoii. the Minister of Internal Affairs for a grant, 
os soon as circumstances i^rmit, sufficient to provide for binding the large number of 
unbound publications now in the library of the Institute. (1918 A.M., vd. 60, p. 332.) 

LONDON AOENOY. 

That the Loudon agency bo transferred to W. Wesley and Son, (1909 M.B., p. 163.) 
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IMrORrORATKO MOUIKTIKS. 

1. That it is dpsirable that all branches of the Institute should end their finanoial 
year on or before 3Ut I>ecomber, so that their annual reports and balance-sheets may bo 
plaood before the annual meeting of the Board. (IMK), p. 97.) 

2. That for every copy of volume 49, Trans. New Zealand InslUute, received by the 
incorporated societies a contribution of 2 h. 6d. shall be made during the current year 
by such society. (1916, vol. 49, p. 539.) 

3. That for every copy of volume 64 of the Transactions received by the incorporated 
Booicties a contribution of 5 r. towards the cost of printing be made during the current 
year by such society (1922 M.B.. p. 217.) 

4. That the affiliated societies be asked to collect the amounts due for authors* 
reprints and forwanl same to the Hon. Secretary, Nea Zealand Institute. (1913, 
vol. 40, p. 369.) 


GONCKRNINO VARIOUS COMMITTERS. 

That all committees shall, in a formal report to the annual mooting, furnish an 
account of their year's work (1908, vol. 41, p. 449.) 

That the duties of the Observatory (k)mmittee shall be — 

(1.) To take into consideration all matters concerning the foundation, development, 
and maintenance of all observatories in New Zealand and Samoa devoted to astronomy 
or any branch of earth physics or vulcanology. 

(2.) That the Committee communicate its recommendations from time to time to 
the Standing Committee, who shall, if they deem nei'cssarv, take action thereon. (1921 
M.B., p. 170.) 

That the Standing Committee meet at regular stated times, the first Tuesday in 
every month at 2 p.m. to be the ordinary dates of meeting. All members of the Board 
to be informed of any change in the regular date of meeting. (1923 A.M.) 


CONCERNING SCIENCE AND INDUSTRY. 

That this Institute believes that one of the first and most important steps in the 
direction of encouraging the application of science to industry is the formation of a 
scientific and technological library in the Dominion, and urges the Government to take 
immediate steps to provide such a library. That the New Zealand Institute, as the body 
which for fifty years has persistently encouraged the carrying- out of scientific researches, 
offers the Government its services in the interests of national efficienev ; and that a 
deputation be appointed to wait upon the Acting- Premier to present to mm a report as 
to the relations of science and industry and to urge the necessity of definite action. ( 1916, 
vol. 49, p. 541.) 


LIRE MEMBERSHIP EXCHANGE. 

That incorporated societies be recommended to adopt the following ruling : When 
a life member of an incorporated society takes up his residence in another district his 
name be retained on the roll of the original society, from which he should revive the 
Transactions, and the society of the district to which he transfers should grant him full 
membership privileges. (1923 A.M.) 


HONORARY MEMBERSHIP. 

That the qualifications for honorary membership as supplied by the nominators 
of each candidate be forwarded to members of the Board by the 15th December of each 
year. (1923 A.M.) 

Electwi\ of Feilows.—lihfn election for the two Fellowships wan then 
taken, and the Ven. Archdeacon H. W. Williams and Mr. J. C. Andersen 
were duly elected. 

Hector Award, 7925.— The President read the recommendation of the 
Committee of Award— Professor Chilton (convener), Professor Haswell, and 
Mr. T. P. Cheeseman— forwarding the name or Mr. 0. V. Hudson. On the 
motion of the President, it was unanimously resolved to adopt the com- 
mittee’s receommendation and confer the award on Mr. G. V. Hudson. 
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Canterbury College. Christcburob. 29th January. 1923. 

The President. New Zealand Institute. 

Dbar Sir.— HteUir Memorial Award, 1923. 

The members of the committee appointed to make a recommendation for the 
award of the Hector Memorial Medal in Zoology for 1923 have had no easy task, 
owing to the diihculty of comparing work in different and distinct branches of soology, 
but after careful consideration they are unanimous in recommending that the medal 
be awarded to Mr. (1. V. Hudson. P.E.S.. F.N.Z.Inst.. for his long-continued and 
valuable researches in New Zealand entomology. 

For the Committee. 

CiiAS. Chilton. Convener. 

Hutton Award for 1923 . — The President read the recommendation of the 
Committee of Award (Professor fienham, Dr. Cocka3me, Dr. Marshall, and 
Rev. Dr. Holloway), forwarding the name of Dr. J. Allan Thomson. On the 
motion of the President, it was unanimously resolved to confer the Hutton 
award on Dr. J. Allan Thomson. 

Wellington. 13th January. 1923. 

The Committee for the award of the Hutton Memorial Modal reports that^ after 
considering the qualifications of various candidates, they recommend that it be 
awarded to Dr. Allan Thomson, on account of his geological work in New Zealand ; 
of his valuable report on the Brachiopoda of the Austndasian Antarctic Expedition, 
involving geographical distribution and recent and final representation; and. further, 
on account of his morphological work on Recent and extinct Brachiopoda. which sheds 
a new light on the relations of various genera. 

Wm. B. Bbnham. Convener. 


HamiUon Prize for 1923. -The President read the recommendation of 
the referees appointed to advise on the prize (Dr. Chilton and Dr. Tilly ard) 
and forwarding the name of Mr. J. G. Myers. On the motion of the President, 
it was unanimously resolved to award the prize to Mr. J. Q. Myers. 

Tongariro National Park. -The President gave an account of his attend- 
ance at the first meeting of the Park Board at Waimarino. It was resolved 
to pay the expenses of the President attending this meeting. 


Catalogue Committee's Report . — This report, received 29th January, was 
read. 


Kbfjorbncjs T^st or Scibmtikic Fbriopicals. 


A circular requesting lists of ^uch periodicals was sent to sixty- two libraries and 
individuals, most of whom have supplied the details asked for. The information con- 
tained therein has been card-catalogued, and will only require certain details of 
editing to be made ready for the printer. The libraries of the Dominion Museum, 
Wellington Philosophical Society, and the New Zealand Institute, being under 
reorgani7.Ation. have not yet supplied lists, but I understand that these will be for- 
warded as soon as details as to tne ownership of certain periodicals have been decided. 

OlLBKBT AROHKY, 

Hon. Editor, Heference List of Periodicals. 


Fellowship . — It waa resolved to declare two vacancies for the Fellow- 
ship for 1924. 

Honorary Membership . — On the motion of Dr. Hilgendorf, seconded by 
Dr. Tillyard, it was resolved, That the qualifications for honorary member- 
ship as 8ux>plied by the nominators of each candidate be forwarded to 
members of the Board by the 16th December of each year. 

The baUot for the vacancy of one member was then held, and resulted 
in Professor Bragg. F.R.S.. being elected. 
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Canterbury College Jubilee. — The President and Professor Marshall were 
deputed to attend this celebration as delegates from the New Zealand 
Institute. 

Pan^Pacific Congress, August, 1923. — On the motion of the President* 
seconded by Ur. Marshall, it was resolved, That Professors Chilton and 
Cotton should attend the Congress as delegates from the New Zealand 
Institute. 

A letter from Mr. Q. V. Hudson (27/12/22) was read and received. 

Deaths of Honorary Members. — The deaths of the following honorary 
members were announced : Dr. D. Sharp, P.R.S. ; Rev. R. H. Codrington, 
D.D. ; Dr. G. S. Brady, P.R.S. 

Officers for Year 1923. — The following officers for 1923 were elected : 
President, Professor H. B. Kirk ; Hon. Secretary, Mr. B. C. Aston ; 
Hon. Treasurer, Mr. M. A. Eliott ; Hon. Editor, Mr. J. Andersen ; Hon. 
Librarian, Professor C. A. Cotton. Trustees of the Hector, (barter, Hutton, 
and Hamilton Funds, Mr. B. C. Aston and Mr. M. A. Eliott. 

Committees. — Research Committee : Mr. B. C. A.ston, Professor W. P. 
Evans, Mr. F. W. Furkert, Dr. J. Allan Thomson. 

Publication Committee : Professor H. B. Kirk, Dr. C. A. Cotton, 
Mr. J. C. Andersen, Dr. J. A. Thomson, Professor E. Marsden, and Mr. 
B. C. Aston. 

Regulations Committee : Mr. J. C. Andersen, Dr. J. A. Thomson, Mr. 
M. A. Eliott, Mr. B. C. Aston, and Dr. C. A. Cotton. 

Library Committee : Professor 1). M. Y. Sommerville, Dr. J. Allan 
Thomson, and Dr. C. A. Cotton. 

Hector Award Committee: Mr. T. F. (’heeseman, Dr. L. Cockayne and 
Professor Chas. Chilton. 

Hutton Award Committee : Professor W. B. Benham, Dr. L. Cockayne, 
Dr. J. E. Holloway, Dr. P. Marshall, and Dr. J. A. Thomson. 

Hamilton Prize Committee : Dr. Chas. Chilton, Dr. R. J. Tillyard, and 
Dr. P. Marshall. 

Date and Place of Next Annual Meeting. -To be held in Wellington 
on last Tuesday in January, 192i. 

Meetings of Standing Committee. — It was resolved, That the Standing 
Committee should meet at regular stated times, the first Tuesday in every 
month to be the ordinary dates of meeting, at 2 p.m. All members of 
the Board to be informed of any change in the regular date of meeting. 

Reconstitution of Standing CommtUee. — ^Dr. Chilton moved, That the 
Regulation 17 be rescinded, with a view to reconstruct the Standing Com- 
mittee on the lines proposed, as follows: That the Standing Committee 
consist of the President, the Hon. Secretary, tlie Hon. Treasurer, and three 
other members of the Board of Governors to be elected at the annual 
meeting of the Board of Governors. The motion was lo.st. 

Authority was given the Standing Committee to confirm the 
minutes of this meeting. 

Deer on Stewart Island. — On the motion of Dr. Marshall, seconded by 
Dr. Tillyard, it was resolved. That the Hon. G. M. Thomson be asked to 



752 


Proceedingi, 


report to the Standing Committee on the increase and spread of white- 
tailed deer on Stewart Island, and the consequent damage to the native 
flora and fauna. 

Hutton Grant Application - Letters from Dr. Marshall, dated 6th June 
and 1 5th January, 1923, applying for a grant of £40 from the Hutton Fund, 
were read, and it was resolved, on the motion of the President, seconded 
by Archdeacon Williams, to grant the sum asked for the purpose of 
enabling Dr. Marshall to continue his identification in the study of 
Cretaceous fossils. 

Carter Committee Report - The re|)ort was received. On the motion of 
Professor Marsden, seconded by Professor Segar, it was resolved, 'fhat 
the Institute endeavour to obtain the permission of the Court to use 
£2,00() of the Carter Bequest money for the erection of an obst'rvatory 
according to the committee’s report. 

Rjctort op the Carter Bequest Committee. 

I regret that, owing to the absence of the Government Astronomer in Australia, 
my own absence in Samoa, and tho distractions oousequont on the meeting of the 
Australasian Association, the committee has boon unable to complete the business for 
which it was set up. I therefore beg leave to present an interim report, and to ask 
that, if the Board of Governors sees tit, the committee should be continued for another 
year. 

Tho terms of reference were to prepare plans for an astronomical observatory in 
accordance with tho majority report of the committee previously set up. 

I have to report that the committee was favourable to the idea of providing 
accommodation on a larger scale than was immediately required by the liistrumentN 
at present available, and obtained from Messrs. Cooke, York, and Sir Howard Grubb, 
Buckingham, estimates for a dome to accommodate a 12 in. refracting telescope, the 
dome l^ing some 2ti ft in diameter. Cooke's estimates, which were the lower of tho 
two, and were favoured by the committee, amount to £720 ; this does not include any 
building, but only the steel framework and covering for the actual dome. 

1 am in correspondence with Mr. Trobe with regard to plans for a building, 
but there has not yet been sufficient time to prepare these. 

\\ M. Y. Bomnerviij,e, (Convener. 

Samoan Observatory Committee's Report,— This report was received. 
The committee was re-elected. 

Report of the Samoan Observatory Board. 

The Samoan Observatory Board has held four meetings in the last two years, at 
which the programme of researches at Apia and publications have been considered. 
OomnUttees of the Board have also met on numerous occasions. The co-operation 
between tho soientitic representatives of the Institute and the representatives of 
the Government has been successful, and there is reason to believe that owing to 
the Board's activities the Minister has been assured that the scientific work of the 
Observatory has been kept at a high standard. The representatives of the committee 
require re-election. 
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MINFTKS OF THE ANNUAL MEETING OF THE 
BOARD OF GOVERNORS. 

29th January, 1924. 

The annual meeting of the Board of Uovernon) was h(4d in Victoria 
University College, Wellington, on Tuesday, 29th January, 1924, at 10 a.ni. 

Present 

President, Professor H. B. Kirk (in the chair), and the following 
Governors : 

Representing the Government : Dr. Chas. Cliilton, Dr. L. Cockayne, 
Dr. J. Allan Thomson, and Mr. B. (\ Aston (Hon. Secretary). 

Representing Wellington Philosophical Society : Mr, G. V. Hudson 
and Mr. P. 0. Morgan. 

Representing Auckland Institute : Professors H. W. Segur and F. P. 
Worley. 

Representing Philosophical Institute of Canterbury : Dr. C. Cole- 
ridge Farr and Mr. A. M. Wright. 

Representing Otago Institute : Hon. G. M. Thomson and Dr. J. 
Malcolm. 

Representing Hawke’s Bay Philosophical Institute* : Mr. H. Hill. 

Representing Manawatu Philosophical Society : Mr. M. A Eliott 
(Hon. Treasurer). 

Representing Wanganui Philosophical Society : Dr. P. Marshall. 

Representing Nelson Institute : Professor T. H. Easterfield. 

Apologies for non-attondance were received from His Excellency the 
Governor-General and from the Hon. the Minister of Internal Affairs. 

PresidetUial Address. Professor Kirk then read his presidential addn^ss. 
It was unanimously resolved to print the address, and a vote of thanks 
was carried by acclamation. 

Resolution of Sympathy, - On the motion of the President, the members 
stood while honour was done to the memory of those members of the 
Institute who had died during the past year namely, Professor F. D. Brown, 
Mr. T. F. Cheeseman, Mr. R. Murdoch, and Mr. W. F, Worley ; and Dr. 
Bayley Balfour, Honorary Member of the Institute ; also Dr. Omori, the 
eminent Japanese seismologist. 

Incorporated Societies' Reports, — The reports and balance-sheets of the 
following socioties were laid on the table : Auckland Institute, for year 
ending 22nd February, 1923; Philosophical Institute of Canterbury, for 
ye^r ending Slst October, 1923 ; Otago Institute, for year ending 30th 
November, 1923 ; Hawke’s Bay Institute, for year ending Slst December, 
1923 ; Manawatu Philosophical Society, for year ending 14th December, 
1923; Nelson Institute, for year ending March, 1923; Wellington Philo- 
sophical Society (balance-sheet only), for year ending 30th September, 
1923. No report was received from Wanganui Philosophical Society. 

Powfty Bay Society,— A letter, dated 19th January, 1924, from the 
Venerable Archdeacon Williams, was read, intimating that there was no 
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hope of resuscitating the Poverty Bay Institute. On the motion of the 
Pr^ident, it was resolved, That the Poverty Bay Institute henceforth 
ceases to be incorporated with the New Zealand Institute. 

Sta^tding Committee's Report.- was received. 

Rkfort of thk Standing ('ummittee for tiik Year ending 31st Dir'kmber, 1923. 

Meetings,, — During the 3'ear nine meetings uf the Standing Cbmmittoc have been 
held, the attendance being as followM : Professor Kirk, 9 ; Professor C’otton, 5 ; 
J>r. Cockayne, 5 ; Dr. Marshall, 5 ; Dr. Maraden, 3 ; Mr. A. M. Wright, 2 ; Hon. Mr. 
Thomson, 1 ; Mr. M A. Kliott, 1 ; Mr. B. i\ Aston, 9. 

Hector J word. —The award for 1922 was made to Mr. G. V. Hudson, F.N.Z.Inst., 
for his long-continued and valuable researches in New Zealand entomology. 

Hntton Award, — The award for 1922 was made to Dr. J. Allan Thomson, on account 
of his geological work in New Zealand ; of his valuable report on the Brachiopoda of 
the Australasian Antarctic Kxpedition, involving geographical distribution of recent 
and final representation : and, further, on account of his morphological work in Recent 
and extinct Brachioporla, which sheds a new light on the relations of various genera. 

Hamilton Pri'e. — This was the first year of awarding the Hamilton Memorial Prize, 
and the oommittoi* of award recommended that it bo given to Mr. J. G. Myers, of 
Wellington. 

Presentation of Hector, Hutton, and Hamilton Awards,-— At a general meeting of the 
Wellington Philosophical Soi'iety held on Friday, 6th July, 1023, opportunity was taken 
to present the above three awanls, the recipients in each caao being members of the 
society. Professor Kirk, President of the Now Zealand Institute, presented the Hector 
Medal to Mr. G. V. Hudson, the Hutton Medal to Dr. J. Allan Thomson, and the 
Hamilton Prize to Mr. J. (1. Myers. 

Publications, Transactions of the New Zealand Institute, volume 64: Ihere has 
been a <*onsiderable delay in the publication of this volume, explained by the Hon. 
Editor in his repiirt. 

Dixon's Bulletin d Mosses : This work is in the press, and should be issued shortly. 
A delay oeeurnsl owing to one of the plates being mislaid in the Printing Office, and 
another one having to lx* prepared in England. 

Major Broun's Bulletin, part 8 (the final part uf this bulletin), was published during 
the year, an<l is now available for those who desire it at .3s. 6d. i)er copy to members 
and 68. to noii-memlierM. 

Kjrchftnge A iV.- -During the year the following additions have been made to the 
exchange list 

Deutsches Entomolugisohos Museum, Berlin. 

Astronomical Society of the Pacific, San Francisco. 

Staatlischos Forschingsenstitut fiir Volkerkunde, Leipzig. 

New York State College of Agriculture. 

Biologi<'.a] Station, Sarator, Russia. 

Hungarian National Museum, Budapest. 

Royal Survey of Western Australia. 

T^i)orafiOrio di Zoologia Generale e Agraria, Portiei. 

University of Washington, U.S.A. 

Ethnological Institute, Tubingen. 

Wisconsin Academy of Sciences, U.S,A. 

Staats und Univorsitatsbibliothek, Hamburg. 

Musce d'Histoire Naturolle, Gendve. 

Sates, — A number of sets of JHanri Art have l>een disposed of, and the revenue of 
the Carter Bequest has )>oen increased by the sale of certain b^ks written by the 
deceased. 

Incorporated Societies^ Annual Reports and Balance^ehuta, — ^Theee were Bubmitteri 
to the Hon. Treasurer, Mr. Eliott, for his report on them. Mr. Eliott prepaid a 
schedule showing the financial state of all the societies^ excepting Poverty Bay Institute, 
which did not supply a balance-sheet or report, and suggested that a copy of tlie 
schedule should be sent to each society, enabling each one to see how the other societies 
were progressing, and possibly thereby create a healthy spirit of emnlation. This 
suggestion vi'os approved by the Standing Committee and carried out. 
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Roportfl have been received from the following societies, and are now laid on the 
table : — 

Auckland Institute, for year ending 22nd February, 1023. 

Wellington Philosophical Society, for year ending 30th September, 1023 (balance- 
sheet only). 

Philosophi(ial institute of (Janterbury, for year ending 31st October, 1U23. 

Otago institute, for year ending 30th November, 1023. 

Hawke's Bay Philosophical Institute, for year ending Slst December, 1023. 

Manawatu Philosophical Society, for year ending 14th December, 1023. 

Nelson Institute, fur year ending March, 102.3. 

Felhmhip, New Zealand huttituU , — On the 15th February, 1023, the appointment 
of Mr. .1. Andersen and the Von. Archdeacon Williams to the Fellowslup of the New 
Zealand Institute was gazetted. 

On the 7ih April the incorporated societies were asked to send in nominations for 
the two vacancies in the Fellowship for 1024, and in response thirteen names wore 
forwarded. These were submitted on the 2nd August to the Fellows for selection, and 
on the 3rd October the Hon. Returning Oflicer, Professor Segar, forwarded the results 
of the selection, and these names were then communicated to the Governors. 

Stewart Island,- -At the last annual meeting a resolution was passed to the effect 
that the Hon. 0. M. Thomson be asked to report to the Standing Committee on the 
increase and spread of white-tailed deer on Stewart Island, and the consequent damage 
to the native flora and fauna. Mr. Thomson forwarded his report, which was con- 
sidered at a meeting of the Standing Committee held on the 3rd July. The report is 
as follows : — 

Th(f Virginian or white-tailed deer {Cariacus vir^nianus) was Introduced into 
New Zealand in 1015, when two stags and seven hinds were liberated at the head of one 
of the arms of Port Pegasus, Stewart Island. From time to time reports were heard 
of their increase, but, as there is practically no settlement beyond a iishing-station in 
the inlet, it is difficult to get information. But Mr. W. J. Thomson, of Half-moon Bay, 
who has interests in the Port Pegasus station, has furnished me with some information 
which is thoroughly reliable. 1 quote from Ms letter to me of the 28tb February 

" * White-tailed doer are now thoroughly established on the south portion of the 
island, and it is only a question of time when they will be a curse — when their numbers 
will exceed what the place will carry. I have been through a goodly portion of the 
south part of the island in recent years, and have found little or no destruction to the 
bush, with the exception of one shrub, the * flve-leaved gum-tree ' we call it [this is 
Pamur CoUnsui J. It is already doomed, as the deer are evidently very fond of it and 
eat the bark, which kills the tree. Otherwise the bush does not seem to suffer much 
damage, with the exception that all the young leaves within reach of the herd will be 
fair game. The only hope for the bush is to keep the deer well under control ; once 
their numbers increase beyond the food-supply, then good-bye to all ferns and small 
shrubs. . . . Some time ago 1 tried, through some friends, to induce the Government 
to buy CoopePa Island (Ulva)9 in Paterson Inlet. This island is wonderfully adapted 
for a bird-sanctuary, being free of all pests, deer, &o. All the New Zealand ground- birds 
could be liberated there, and I have no doubt, with proper fostering, it could be the 
bird island of New Zealand.* 

" I do not know that the Institute can do anything at tho present time exc.ept to 
urge that the control of the animal life on the island should not be allowed to pass into 
the hands of any acclimatization society. When the time comes tho deer should be 
t.hinned out, but it is hopeless to eradicate them, as most of the island is nearly inacces- 
sible on account of the thick bush. Bushfelling should also be stopped on the island, 
as sawmill hands are the greatest enemies of Die native avifauna. 

“ G. M. Thomson.** 

After hearing the report the Standing Committee resolved to ask Ifr. Guthrie- 
Smith to report on the whole matter of the preservaDon of the avifauna of Stewart Island. 
On the 26th July Mr. Guthrie-Smith replied that his visits to Stewart Island had been 
prior to the inti^uction of the Virginian deer ; he menDoned that Ulva is at present 
badly infested with rats, which proved fatal to the South Island robin when liberated 
by Mr. Traill. 

Mr. Guthrie-Smith regretted that deer had been liberated in Stewart Island, as 
tho hills of the island were very barren and the deer were forced into the bush. He 
uiged that an endeavour should be made to conserve all islands still virgin, big or small, 
along the coasts of New Zealand, also the Auckland or Campbell Groups and the Snares. 
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Thin report was roroived at a mootinK of the Standing ('ommittee held on the 
7th August, when it was decided to thank Mr. Smith for his report, and to inform him 
that after his next visit to the island the institute would be glad if he would report 
further on the matter. 

At a meeting of the Standing (*ommittee held on the Ith December, the Hon. 
Secretary gave some information in r^ard to the present owner of Ulva, and it was 
resolved to ask the Otago Institutie to co-operate with the New Zealand Institute in 
endeavouring to create hird-sanctuariCH on the Stewart Island region. 

Satire-bird ProMhn , — It was rei>orted at a meeting of the Standing Committee 
held in Decemljer, 1922, that {jermissioti had been granted to certain persons to kill 
native birds for the Kmpire Exhibition. The President, Professor Kirk, wrote to the 
Hon. the Minister of Internal Atlairs to ascertain the truth in regard to the report, and 
suggested to him that, if necessary, Hpe<'imen8 for a bird exhi)>it could l»e obtained from 
the various collections in the museums. On the 29th January the Hon. tho Minister 
replied that it was proposed to set up a national-history exhibit in the Now Zealand 
Sf^'tiou of the Exhibition, and that it was desired as far as possible that a representative 
collection of New' Zealaml birds should he included in the exhibit. He mentioned that, 
w'ith a view to ascertaining what spetdinens would be available, the several museums 
had betm approached, and it appeared extremely doubtful that a suitable exhibit could 
l)e supplied from existing specimens. He assureii the Institute that, should it lie found 
necessary to take fresh Mjiecimens, authority to do so would lx given only to approved 
peiwms. 

This letter was ri>ad at a meeting of the Standing Committee held on the 6th February, 
when it was decided to set up a committee, consisting of the Hon. Mr. Thomson, Mr. J. C. 
Andersen, Major W ilson, ami Mr. .1. (1. Myers, to compile a list of rare birds w'hich should 
l>e suggested to the Hon. tho Minister as deserving a sfiecial protection. And it was 
further resolved to ask the Hon. the Minister to allow the Institute to concur or 
dissent in any permit issued for the taking of native birds • or, if this is not acceptable, 
to refer the matter to tho Board of iScience and Arl. The Hon. the Minister has 
replied that ho is considering the matter. 

On the 15th Novemlx'r the Hon. G. M. Thomson reported that a Bill on the subject 
of bird -protect ion had been jiassoil in Parliament the previous session ; it was amended 
and mmie more .stringent during the past session, and tho Bird Protection »Sociely was 
formed, which has broadcasted information of the subject throughout the country, so 
that there was nothing more that the committee appointed by the Standing rommittcc 
could do. 

Trarellitfq-cx])fnAt>^, -At last annual meeting it was resolved that the opinion of 
iucorporatinl societies be taken on the question of pooling the expenses of members of 
the Board when attending annual meetings of the Institute, and each society paying 
its share, an estimate of tho cost, under this pn)|)osal, being sent to each society. This 
was done, and tho siK'ieties replic<l as ft Hows ; W'ellington Philosophical Society, Philo- 
sophical Institute of C'anteibury, Otago Institute, Manawatu Philosophical Society, 
and Nelson Institute all agreed to the proposal ; WAnganui Philosophical Society would 
orefer to pay the expenses of its own representative ; Auckland Institute and Hawke's 
Bay Institute do not agiXH? to the pro|K)sal ; Poverty Bay Institute has not replied. 

('nrter Bequejit. At tho last annual meeting it was resolved that the Institute 
endeavour to obtain the permission of the Court to use £2,000 of the Carter Bequest 
moneys for the erection of an observatory according to the committee’s majority 
report. At a meeting f»f the Standing Committee held on the 7th April it was resolved 
to ascertain what tho cost of applying to the Supreme Court fur a declaratory judgment 
would bo, and whether the cost could be met from the Charter funds. The Board’s 
legal advisers were acoortlinglv consulted, and on the 11th Juno an opinion was 
roooived from them in which they stated that they were unable to make an estimate 
of the cost of an application by the Institute to the (’ourt by reason of the uncertainty 
into what direction the proceedings might develop. The Standing Ck)mmittee considered 
this opinion, and it was resolved that a committee, consisting of the President, 
T>r. Marshall, and Mr. Aston, be appointed a committee to report. 

The resolution of the annuel meeting referred to above was then referred to the 
solicitors, and at a meeting of the Standing Committee held on the 17th August an 
opinion from them, dated 31at July, was read. It concluded with the following state- 
ment : “ To ask the (’ourt to authorize £2,006 to bo paid out of the fund for a small 
observatory is a departure from the objects the Institute had in view at tho time of 
that last-mentioned minute- namely, to * hasten tho increase of the fund towaids the 
reahzation of the testator’s a'ishes.* It means the establishing of two observatories, 
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when the testator, as we think, meant only one. We are of opinion the resolution of 
January, 1923, should not have been passed, and that the Board of Governors should 
reconsider it with a view to its resoission." It was resolved to forward copies of both 
these opinions to members of the Board of Governors and to members of the Garter 
Bequest Committee, and that further action be suspended until the annual miM^ting. 

Management of Tnn*i Fundft , — At last aimual meeting a resolution was passed to 
the effect that half of 1 per cent, of the capital invest^ on account of the (Vrter, 
Hector, Hutton, and Hamilton Trust Funds be contributed by these funds towaitls 
the cost of administration. 

At a meeting of the Standing Committee held on tlie Gtli February it was resolved 
that before } per cent, is deducted from (he trust funds the Standing Committee should 
take steps to ascertain that it can legally do so. Accordingly the Boarrl’s legal 
advisers were consulted, and they gave it as their opinion that the Board of Governors 
can lawfully expend a reasonable amount of the income of the funds in expenses of 
management. The Standmg Committee resolved, however, that the resolution of the 
annual meeting regarding the allocation of a portion of trust funds for management 
expenses be held in abeyance until aftt^r the next annual meeting. 

Storage of Boolrs. — With the removal of the office and library of the Institute to 
Victoria Ck)llege the matter of the storage of the stocks of publications which ha<l been 
stored in the attic of the Museum became urgent. The Hon. G. M. Thomson had pre- 
viously made representations to the Internal Affairs Department regarding the|)os8ibility 
of obtaining a suitable room in the Parliamentarv Buildings for the surplus stocks, and 
on the 1st February a room in the basement of the old Parliament ar} Buildings a as 
promised to the Institute. JMfficulties arose, however, in regard to securing the room, 
as the Public Works Department had some claim to it. When the removal of the 
office and library to Victoria College took place the Acting Director of the Museum 
bad the Institute's books removed to a small room in the basement of the Parliamentary 
Buildings. This room is not suitable, as at present it is also used for other purposes, 
and there is no space available in it to allow of si.rting the institute's publications into 
any kind of order. 

Hon, Treofturer's I’/vd to Europe,- On the 22nd March the Hon. Treasurer applied 
for six months' leave of absence, as he desired to visit Kurofie. At a meeting of the 
(Standing Committee held on the 11th April the necessary leave was granted, and a 
letter of introduction to scientific bodies was given to Mr. Kliott. [t was resolved 
that during the Hon. Treasurer’s alisence the President bo authorized to sign cheques 
conjointly with the Hon. Secretary. 

Dominion Museum. During the year the matter of the lack of suitable Museum 
buildings was brought prominently before the Acting Prime Minister, Sir Francis Bell, 
by a deputation of Wellington members of Parliament. The question of sites was 
dhKJussed, and Mount Cook site, 8ir Francis Bell said, was looked upon most favourably 
by the Government. The immeiliate result is that in the meantime some of the most 
valuable exhibits are to be stored in fireproof rooms in the Dominion Farmers’ Institute 
Buildings. ^ 

Contoured Topographical Map of New Zealand . — At the annual meeting in 1920 a 
resolution was pass^ urging the necessity of a contoured topographical map. The 
Lands and Survey Department has to be congratulated on the very fine maps which 
it has issued of the Dunedin and Wellington districts. 

Reaoluiiona passed by iht Standing CommiUcjS during the Year and not otherwiMc mentioned 

in the Report, 

1. On the 11th April it was resolved to pay any travelling.expenses incurred by 
the President in attending the Tongariro National Park Board. 

2. On the 1 Ith April it was resolved. That, in the case of any amendment to the 
Tongariro National Park Act, the Government should be approached in the direction 
of allowing the New Zealand Institute to have a representative elected by the Institute*, 
who would not necessarily be the President, as it is customary to hol'd the oflfii*o of 
President for only two years. 

3. On the 12th June Professor Cotton intimated that he was unable to continue 
to act as Hon. librarian, and it was resolved to appoint Professor Kirk in his pl^. 

4. On the 12th June it was resolved to bind a complete set of the Transactionn of 
the Institute in buckram for the library. This work is nearly completed : it was held 
up owing to the binder having to order fresh supplies of buckram from England. 

The report was disoussed clause by clause. 
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Hector Medal.— It was resolved that in future the Award Comniittce 
of the year be asked to suggest the in8erij>tion which should bo placed on 
each medal ; the attention of the oonimittee to be directed to the previous 
inscriptions in volume 53. 

Stewart Island, Sanctuary. On the motion of Dr. J. A. Thomson, 
seconded by Dr. Cockayne, it was resolved, That the control of the animal 
life on Stewart Island should be retained by the Govemmeut and should 
not be allowed to pass into the hands of any acclimatization society. 

Travelling-expenses.- On the motion of Mr. Wright, seconded by Dr. 
J. A. Thomson, it was resolved. That the New Zealand Institute pay the 
travelhng-expenses of members of the Board of Governors. 

Proposal to charge Expenses for managing Trust Funds.- On the motion 
of the President, seconded by Mr. Eliott, it was resolved to rescind the 
resolution passed at last annual meeting empowering the Board to deduct 
J per cent, of the capital of the trust funds for management expenses. 

Storage of Stock of Pubbeatwns.— it was resolved to leave the matter 
of the storage of the immense stock of publications held by the Institute 
to the Standing Committee. 

Dofninion Museum. -On the motion of Dr. Farr, seconded by Mr. Hill, 
it was resolved, That the New Zealand Institute urge the (government to 
proceed at the earliest possible moment with the c^rection of a suitable 
building for the Dominion Museum in Wellington. 

The Standing Committee’s report was amended and adopted. 

Hector Award for 1924. — The President then read the report of the 
Committee of Award recommending the award of this medal to Mr. D. 
Petrie for his botanical work. The recommendation of the comimttee 
(Drs. Chilton and Cockayne) was unanimously adopted. 

Ngaio, VVolhngtoTi, 5th .January, 1924. 

Tho President, Now Zealand Institute. 

Dxab Bui, — 

We, the members of the ilecummendation Committee, having carefully con- 
sidered the claims of those botanists we judge ehgible for the Heotor Medal and Prise, 
unhesitatingly recommend the award to be made to Mr. Donald Petrie, M.A., 
F.N.Z.Inst., on account of his pioneer investigations of the distribution of tho plants 
of Otago and Stewart Island, which brought forth much information essential for New 
Zei^nd plant-geography, together with his further botanical explorations in most 
parts of the North and South Islands, carried out year by year since 1876, and his 
many contributions towards a more accurate knowl^ge of the flora of New Zealand. 

In making this recommendation we have greatly missed the advke of our late 
distinguished colleague, Mr. T. F. dieeseman, whose death we deeply deplore, but we 
feel assured that he would have fully agreed with our decision. 

Leonard Pockaynk, Convener. 

Chas. Chilton. 

Financial Reports. — On the motion of the Hon. Treasurer, the following 
financial statements for the year ending Slat December, 1923, which had 
been duly audited by the Auditor-General, were adopted : Statement of 
Receipts and Expenditure ; Statement of Research Grants ; Statement of 
Assets and Liabilities ; Statement of Carter, Hector, Hutton, and Hamilton 
Trust Accounts. 
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Honobaky Trbahurhr's Rkport for Year knuiro 31ht December, 1928. 

The statement of assets over liabilities shows a very satisfactory position. The 
credit balance has increased from £233 Is. M. on the 31st December, 1922, to 
£869 15s. 3d. on the 31st December, 1923, the surplus from the year's workinR Ijeing 
£636 1^. lOd. 

With regard to the (Government research grants, the total amount paid out to 
various applicants, less refunds, amounts to £285 6s. lOrl. ; and, as no further gi-ants 
have been received from the Treasury, the fund has nou' been reduced to £971 58. 8d. 

The various trust accounts are in a healthy state. The Carter Bequest Capital 
Account has grown from £5,155 Is. lOd. to £5,455 I5s., the revenue for the year, 
earned from investments in (aovemment bonds, amounting to £320 17 h. 2d., which 
is equal to <1*2 per cent, on the amount standing to the credit of the Capital Account 
on the 3l8t December, 1922. This fund will continue to grow, as the interest is being 
reinvested in Government bonds as it accumulates. The investments of the Hector 
and Hutton Memorial Funds give a return of 5 82 per cent. 

The books and accounts have been well and accurately kept by the Assistant- 
8ecretar>’, 

M. A. EuoTT, Hon. Treasurer. 


New Zealand Institute. — Statement of KEt'Eters and Expenditure for the 
Year ending 31ht December, 1923. 


Heceiph, 

£ s. 

d. 

Balance as at 31at Deoember, 1922 

.. 2,168 4 

6 

Petty cash as at Slst Decemlier, 1922 

6 3 

10 

Statutory grant . . 

.. 1,000 0 

0 

Publications sold 

131 17 

11 

Refunds by research grantees 

41 7 

10 

Interest, Post Office Savings-bank . . 

64 1 

1 

Interest on Endowment Fund invested in inscribed stock 

5 0 

0 

Contributions to Publication Fund . . 

2 10 

6 

Interest, Carter Legacy, £50 

2 5 

0 

Interest on Carter ^quest 

318 15 

0 

Interest on Hector Fund . . 

68 10 

0 

Interest on Hutton Fund , . 

58 10 

0 

Interest on Hamilton Fund 

12 

6 

Refund from Carter Bequest, Post Office Havings bank Account 

155 5 

6 

Refund from Hutton Memorial Fund 

9 0 

0 


£4,032 13 

8 


Expenditure. 



£ s. 

d. 

Government Printer 

. . 



449 17 

3 

Petty cash (postages) 




15 15 

2 

Salams 




258 6 

8 

Charges (bank commission, premiums) 




4 13 

4 

Travellii^-expenses 




39 11 

4 

Adlard and Son (plates) 

library removal (cartage assistance) 




3 6 

9 




22 4 

9 

Hector Prize for 1922 




45 0 

0 

Carter interest reinvested . . 




300 13 

2 

Hutton Fund research grant 




40 0 

0 

Research grants, as per list 




326 14 

8 

Endowment Fund invested 




198 19 

4 

Hamilton Prize . . 




4 0 

0 

Carter Fund — Interest to Account . . 




180 5 

8 

Hutton Fund — Interest to Account . . 




27 10 

0 

Balance as under. , 


• • 


.. 2,11515 

£4,032 13 

7 

8 
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£ 

H. 

d. 

Balance in Bank of Now Zealand . . 

62 

7 

2 

Balance m Post Office Savings-bank 

.. 2.042 19 

9 

Petty cash in hand 

10 

8 

8 


£2,115 15 7 


Made up as folloas 


Ih. 


Cr. 


£ 

'i. d. 

£ 

8. 

d. 

Endow ment Fund Revenue Account . . 



63 

14 

4 

Government Ri^search Grant balance . . 



971 

5 

8 

Library Fund 



245 15 

0 

Hector Fund overdrawn 

<i 

i4 10 

. 



Hamilton Fund overdrawn . . 

0 

3 11 





1 

14 10 




Sundry debtors 

12 12 6 




(!artcr Bequest Revenue Account 

Hutton Memorial Fund Revenue Ac- 


• 

35 

8 

11 

count 



20 11 

10 

Wheldon and Wesley in credit 



0 

4 

3 

( ’arter Legacy -Interest on £60 

Carter Bequest — Post Office Savings- 
bank Account 

Hector Memorial Fund— Post Office 

35 

8 11 

2 

5 

0 

Savings-bank Account 

Hutton Memorial Fund— Post Office 

14 

15 2 




Savings-bank Account 

Hamilton Memorial Fund — Post Office 

20 

11 10 




Savings-bank Account 

Profit on year’s work 

1 

2 8 

Ht>9 

15 

3 


£93 4 H £2,209 0 3 
93 4 8 


£2,115 16 7 


Examined and found oorrect 
(Jeneral. 


J. H. Fi>\VLRn, Deputy Controller and Audltor- 
M. A. Eliott, Hon, TreaMurer. 


Nbw Zbalajiu Institute. -Statembmt ok Liabiuties and Absbts as at 
31 8T De('ember, 1923. 


LinhiliUw, 

Carter Bequest ('apltal Account 
Hector Fund Capital Acenunt 
Hutton Fund (Capital Account 
Hamilton Fund Capital Acooiiiit 
Endowment Fund Capital Account 
Carter Bequest Revenue Account . . 

Hutton Fund Revenue Account 
Endowment Fund Revenue Account 
Government research grants — Balance 
IJbrary Fund 

Garter Legacy— Interest, £50 
Wheldon and Wesley, in credit 
Balance of assotH over liabilities 


£ B. d. 
. 5,455 15 0 
. 1,184 18 1 

. 1 ,014 5 10 

48 7 11 
198 10 4 
35 8 11 
20 11 10 
63 14 4 
971 5 8 
246 16 0 
2 6 0 
0 4 3 
860 15 3 


£10,111 6 6 
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Inscribed Htook, DiHcharged Soldiers Settlement Luati, £7,05(1 .. 7,008 2 11 

Post Office iiiHcribed stuck, €8(X) . . . . 785 15 4 

Government M ar 1)onds, £50 48 11 10 

Hector Fund- Revenue Account overdrawn 0 14 10 

Hamilton Fund- Revenue Account overdraian I 14 10 

Cash in Bank of New Zealand 02 7 2 

Cash in Post Office Savings-bank 2,042 10 0 

Cash in Post Office Savings-bank— Carter Account 35 8 11 

Cash in Post Office Savings-bank— Hector Fund Account 14 15 2 

(^h in Post Office Savings-bank — Hutton Fund Account 20 11 10 

Cash in Post Office SHvings-bank Hamilton Fund Ac<*oiint 12 8 

Petty cash in hand . . . . . . . . 10 8 8 

Sundry debtors . . . . . . 12 12 0 


£10,111 0 5 


New Zealand Lnstiti'te.— Government Kkhkakuh Grants 

FOR 

Year f.ndino 



31st DEf^KMBKK, 1923. 









y>r. 



( r . 


1923. 


£ 

s. 

d. 

£ 

s. 

d. 

Jan. 1. 

By Balance 




1 , 2 m 

12 

B 

Mar. 1. 

Mr. W. G. Morrison -Refund 


. , 


20 

19 

7 

April 4. 

Professor Easterfield — Refuiul 


. . 


8 

0 

0 

Dec. 20. 

Dr. Adams — Refund . . 


, . 


0 

7 

9 

Jan. 8. 

To Professor Kasb^rtiold . . 

UH) 

0 

0 




Feb. 24. 

Professor Evans 

94 

1.3 

10 





Professor Farr 

2 

4 

8 





Dr. Hilgendorf 

2 

10 

0 





Dr. Mansden 

5 

0 

4 





Professor Malcolm 

10 

13 

4 




Aug. 8. 

Dr. Marshall 

25 

0 

0 




Dr. Allan 

10 

0 

0 




Sept. 20. 

Dr. Hilgendorf 

10 

5 

0 




Oct. 8. 

Professor Worley 

9 

7 

0 




Nov. 15. 

Dr. Marshall 

25 

0 

0 




28. 

Dr. Adams . . 

20 

0 

0 




Dec. 31. 

Balance 

.. 071 

5 

8 






£1 ,298 

0 

4 

£1 ,298 

0 

4 


New Zealand Institute Trust Accounts. 


Carter liequeM Revenue Account for Year ending 3ht December ^ 


£ H. d. 

To Interest invested in in- 
scribed stock . . .300 13 2 

Balance . . . . 35 8 1 1 


By Balance 

Books sold by auction 
Books exchanged for 
Transaction^ .. 

Interest on investments . . 
luterest. Post Office Sav- 
ings-bank 


£ s. d. 
8 0 6 
4 13 4 

2 5 0 
318 15 0 

2 2 3 


£330 2 1 


£330 2 1 


By Balance 


.. £.35 8 11 
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Hector Memorial Fund Revenue Account for Year ending 3Ui December, 1923. 


To Balance 

Cheque, Dr. Farr (prize) 


£ a. d. 
30 19 9 
45 0 0 


£75 19 9 


£ 8. d. 

By Intereat on invoatments . . 68 10 0 

Intereat, Post Office Savings- 
bank 0 14 11 

Balance 6 14 10 

£75 19 9 


To Balance .. .. £6 14 10 | 

HuUon Memorial fuml Rerenue Aicounl for Year ending 3Ui December, 1923. 


£ a. d. 

To Keaearch grant, T)r. Marahall 40 0 0 
Balance 20 1 1 10 


£60 11 10 


£ a. cl. 

By Balance 17 1 

Intereat on investment 5K 10 0 

Interest, Post Office Savings- 
bank . . 14 9 

£60 11 10 


By Balance .. .. £20 11 10 

HatmUon Memorial Fund Revenue Account for Year ending 3Ut December, 1923. 

To Cheque, Mr. Myers (prize) 


£ a. d. 
4 0 0 


To Balance 


£4 0 O 
£1 14 10 


By Interest on war bonds 

Interest Post Office Savings- 
l>ank 
Balance 


£ a. d. 
2 5 0 


0 0 2 
1 14 10 

£4 0 0 


Lccy on Imorporaled Societies for Volume o5.- On the motion Oi Mr. 
Hill, seconded by Mr. Eliott, it was resolved, That the levy for volume 56 
be 6 b. for the combined volume, | 

Research Grant Report. -This report was adopted. On the motion of 
Professor Worley, seconded by Dr. Marshall, it was resolved, That this 
meeting of the Board of Governors strongly urges the Government to 
reinstate an adequate research grant to be administere^l by tlie New 
Ze.aland Institute, and that the following gentlemen form a deputation to 
wait on the Government : The President and President-Elect, Hon. Mr. 
O. M. Thomson, Dr. J. A. Thomson, Dr. L. Cockayne, and Professor 
T. H. Easterfield. 

Rbsbakou Grant Kaport for Yaar enoino 31st Dacamber, 1923. 

Dr. C. E. Adams, who iu 1919 waa granted, through the Wellington Phoilaophical 
Society, £55 for puroliaaing aatronomioal instrumenta for the Aatrouomical Section of 
the Booiety, w'aa during the year granted a further £20 in order to complete the mounting 
of certain iimtrumenta. Dr. Adama reported on the 11th December that thia work ia 
progressing. 

Dr. C. E. Adama, on the 11th December, refunded £6 8a. 3d., balance of a grant 
for investigating astronomical and geophysical sites in Otago. 

Dr. H. H. Allan during the year waa granted, through the Philosophical Institute 
of Canterbury, £30 for a reaeareh on the selection and breeding of valuable eoonomio 
strains in rye-grasses and cocksfoot. On the 26tb November Dr. Allan reported that 
he was investigating these grasses along the lines of persistency, abundance erf herbage, 
quality, disease-resistaDoe ; also investigating the life-histories of the various growth 
forms to be found in both species, the root-development in detail, the effect on both 
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Bpeoios of various grasses and clovers commonly used in mixtures with them, and the 
jield of seed from various methods of growing — namely, broarloast and Danish system— 
and the effei*t of seed-treatment in germination. Some seventy-five samples of seed 
have been obtained from various countries, and a spring sowing has been made from eaoh 
sample. The Board of (Governors and the Director of tlie Agricultural High School 
in Feildiug have allotted the required areas of ground, and provision has been made for 
areas required as the work extends. So far the only expenditure has been £2 2s. 9d. 
The Institute has a balance in hand of £20, and Dr. Allan the remainder. 

Dr. Hilgcndorf, convener of the Artesian Wells Committee, which in 1921 was 
granted, through the Philosophical Institute of CHiiterhiiry, £100, reported on the 6th 
December that early in the year recorders were eroi‘ted in several country wells to 
obviate the interference oliserved in the town wells from the pumping from adjacent 
wells. Also, a recorder was erected in the River Avon with the object of elucidating 
the cause of some of its fluctuations. Observations acre steadily carried out 
throughout the year, and it is proiK)sed to continue until enough accumulateM to justify 

E ubJication. The apparatus required has been maritt frao by Canterbury (’’ollege and 
incoln C’ollege, and the balance of the grant, which is in the hsuds of the Institute, 
is £41 8s. 8d. 

Mr. Brittin, who in 1919 was granted, through the Philosophical Institute of 
Canterbury, £100 for research into fruit-diseases, reported on the lt»th December that 
owing to ill health he had been unable to continue the research, and he deemed it 
advisable to give up all further work in connection with the grant. The balance in 
the hands of the Institute is £80. 

Professor Burbidge, who in 1921 was granted, through the Auckland Institute, 
£100 fur a research on the intensity of long-wave wireless, reported on the 26th 
December that apparatus had been installed. Signals were receiv(Hl, but not in proper 
intensity, and the apparatus had been redesigned. This involved putting in measured 
high resistance and small capacities (for a resistance capacity amplification), and these 
adjustments have taken considerable time. This, combined w'ith lock of time from 
routine work for research, has accounted for delay in getting measurements, but this 
year the work should be well on the way with measurements. During the year 
Professor Burbidge was granted an additional £25, as the apparatus purchas^ absorbed 
aU the £100. So far the Institute still has the £25. 

Dr. Curtis, who in 1920 was granted, through the Nelson Institute, £100 for 
research in parasitic mycology, reported on the 20th December that the work carried 
out during the year was in preparation for the press. The whole of the grant was 
expended in books. 

Mr. W. C. Davies, who in 1921 was granted, through the Nelson Institute, £50 
for research on soil bacteria and protosoa, reported on the 20th December that pressure 
of routine work had prevented rapid progress of the investigations, but useful results 
have been obtained from the experiments in cofinection with some of the more barren 
soils of the Nelson District and in the partial sterilisation of hothouse soils. The whole 
of the grant has been expended. 

Professor Easterfield, who in 1021, through the Nelson Institute, was granted £200 
for investigations in orchard chemistry, reported on the 20th December that work had 
been systematically carried out throughout the year in the direction of improving the 
spreading-power of sprays and studying the effect of different cool-store conditions 
on the keeping-quality of fruit. Obwrvations have been carried out in three stores, 
using different systems of cooling, upon the most commonly stored varieties of fruit 
picked in different types of soil. Sumcient data has been collected to allow of certain 
deductions to be dimwn. An account of the experiments and the results will bo 
published shortly. The experiments are being continued. £100 has boon exiieuded 
as part salary of an orchard chemist, who has given his whole time to the work. 

Professor Easterfield, who in 1919, through the Wellington Philosophical Society, 
was granted £250 for an investigation of mineral oils, repfirted on the 20th December 
that the research had been completed as far as is at present practicable, and the balance 
of £8 Os. 6d. has been refunded. The results of the investigation have been published 
in ChemiHry and Indutity Brnrino, vol. 42, No. 39, p. 936 (Lomlon, 28th Sept., 1923). 

Professor Evans, who in 1018-21, through the Philosophical Institute of Canterbury, 
was granted £600 for a research on New Zealand brown coals, reported on the ^th 
November that owing to unfavourable conditions no further work had been possible, 
and he considered it best to resign the balance of the grant — namely, £125 6s. 2d. 
This amount is in the hands of the Institute. 

Dr. C. C. Farr, who in 1921 was granted, through the Philosophical Institute of 
Canterbury, £75 (£60 of which was trawerred to another grant) for a research on the 
physical properties of gas-free sulphur, reported on the 1 1th January that during the 
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past yi»ar work had proceeded, and, although difBoultiea had arisen, as always In 
phynioal work, they were being overcome, and it is hoped shortly to be able to say 
something definite as regards the interesting oroblems solved. The balance of the 
grant is £12 16s. 4d., which is in the hands or the Institute. 

Dr. C. Farr, who, through the Philosophical Institute of Canterbury, was during 
the year granted for a research on the relationship between radium-emanation and 
j'oitre. iop<>rt(Ml on tho I Ith .Isnuary, 1924, that exwnmental work in connection with 
thiM iiixf^stij'Rtinn uus k'lng undortakoii by Mr. mgcrs, who has re-examined the 
radium-cniaiiution ( untent of certain school wells near Christchurch and at Timam, 
with a view to comparing it ^\ith the goitre inotdence in the same schools. The question 
of the i«Hlin<*-» onterit of llie same water ih also bcitiL^ gone into. It is hoped to carry 
the rcsearcli liiither dining the xear So far the only expenditure has been in 
travelllng-cxpenHeh. The grant has n«it yet b€H*ti i.illed on. 

Mr. H. J. Finlay, tlirough the Otago Iiistilutt , was during the year grunted £10 
for the purchase of buoka on palaeontology. On thu 4th Decern l)or Mr. Finlay reported 
that certain of the works had been received from Paris and the remainder were being 
forwarded. The grant has not yet been called on. 

Mr. F. \V. Foster, Mho during the 3 ear was granted £2o lor the work of collating 
the maiuiseripls of the late Sir David Hutchins, reported on the 2Hth November that he 
had spent a good deal of time in sorting out the note^ and placing them in some order. 
Ho found that seetioris on certain important as|)ectB of New Zealand forestry were 
missing, and some time was spout in going through the libraiy of the deceased, and 
eventually he found the missing sections and some other valuable matiUMoripts whose 
existence was not previously suspcctwl. Me is arranging the matter under three main 
heads: (1) Native forests and forest trees of mid and southern New Zealand; 
(2) exotic trees and plantations ; (H) New Zealand forest policy. Mr. Foster reports 
that the work is proving far more piutracted than he at first anticipated, but most of 
the matter so far dealt with is of a valuable nature. No portion ot the grant has yet 
been paid over. 

Air. H. Hampton was, through the Wellington Philosophical Societv, granted £39 
for a research on cave fauna of New Zealand. On the 6th December Mr. Hamilton 
roported that he h is not yet undertaken the research, but he intends visiting Waitomo 
('aves at an early date. 

Professor Tnglis, who, through the Otago Institute, was granted £26 for a reaearch 
on the essential oils of native plants, reported on the 29th November that larger 
distillation apparatus bad been ordered, and preliminary work on a number of planter 
bad already been done with his smaller apparatus. Next year the w'ork w'ill he carried 
on with the new' apparatus, and an arrangement has been made w'ith Professor Worloy, 
who is working on a similar n*8oarch, to avoid overlapping, and first experiments 
will be made upon (a) Ihirryilium rw/irtvsiMw, (6) Ikicrydium hifuriHf, (r) Anphylh^ 
(d) Myoporttm Uutum, 

TVofessor dock, who, through the Otago Institute, was in 1917 granted £25 for a 
reaearch of the electric chaigc on ram, reported on the 29th Docember that further 
invesUgatioiis had been carried out during the ,>ear, and the work was sent forward 
as a thesis. I^rofesivjr Jack is now* ordering new apiwratiis ho that the work will l>e 
advanced further. 

Mr. K. K. Lomas, who, through the Wellington Philosophical Society, was during 
the year granted £26 for a research on the intelligence of schofib children, reported on 
the 29th J)eceraher that he hoped t<> commonce the research early in the year. 

professor Malcolm, who. through the tUago Institute, in 1919-21 was granted 
£425 for a reaearch on the food value of Now Zealand fish, reported on the 22nd 
December that early in the >ear a paper on the chemistry of the New' Zealand paua 
was finished and sent for publicatiop in the TruvsariwitH as Part IV of the aeries. 
Later in the year a siiecial research was begun in conjunction w'itb Mr. (!. T^. Carter, 
M So., on the* nature of the fats and oils in the mutton-bird. This is likely to throw 
light on the digestibility of the oils derived from the fish consumed by tho bird. He 
ho)>es to publish results next >ear. Balance of the grant, w'hieh is in hands of Institute, 
ia £08 6s. fid. 

Professor Malcolm, w'ho, through the Otago Institute, in 1918 was granted £30 
for a research on the New' Zealand plant poisons, retried on the 22nd December that 
a considerable number of observations had been made as opportunity offered on tutin, 
pukateine, and karakn, and these will be published when completed. Some useful 
nooks bearing on the subject have been procured, and Dr. Rawnsley has prepared a 
thesis on convulsive poisons, including tutin, and it is hoped to publish tnese later. 
Balance of grant is £0 Oa. 7d., which grantee holds. 
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Dr. ManhAll, who, through the Wangenui Philosophical Society, during the year 
wee granted £30 for a research on Ujjmr Cretaceous fauna of New Zealand, reported 
on the 2Srd November that he had made three ooHeoting-visits to the north of 
AueklaiMl (Whangaroa and Kaipara), and he had oollerted some fortv>five qiecies of 
ammonites. The whole year had been spent in identifying and oUbsifying these. 
The extensive literature, and difficulty in preparing bpeoimens and making the neoes- 
sa^ drawings, hao taken much time, but the research is now almost ready for 
publication. Grantee has had the whole of this grant. 

Mr. J. Q. Myers, who, through tho Wellington Philosophical Society, was during 
the year granted £10 for a research on the New Zealand Hemiptera, reported on the 
27th November th it, as the season for colletding was commencing, he hoped to com- 
mence his Tcflcarfh. 

ProfeHHor Sjieight, ^^ho, through the Philosophical Institute of Canterbury, in 1919 
was granted £22.5 for a geological survey of the Malvern UiUs, reported on the 11th 
Decembf'i tliat during the year an examination had been made of various parts of the 
dfstriet, including the Uakaia Gorge, High Peak, Kockwood, and Benmore areas, the 
ilrbt two largely with the help of students, who had used those areas for subjects for 
M.A. and M.Se. theses. A paper dealing with tho last-named area was read by 
Professo) Speight before tlie Philosophical Institute of C^iuterbury, and will ho sent 
to the Hon. Rditor of the Tran-iftclion^ for publication. Some attention has also lieen 
given to the more promisinu Glenroy and Steventon area, the latter being specially 
promising, and if systematically horra would probably prove to he a fairly extensive 
brown-coal Held. The work in connection with these areas has reached such a stage 
that it is advisable to deal with the possibilities of the clays and sands for the purposes 
of eaf then ware, brick, and other manufacdures. 

Mr. Page, B.Sc., late assistant to Professor Kvans, of (Janterhury (V'llcge, made a 
proposition to Mr. Speight dealing uith this aspect of the matter, and Mr. Speight 
obtained the approval of the Standing Committee to divert portion of the grant to 
carrying out investigation on the clays. The balance of the grant in hands of 
Institute is £175. 

Messrs. Wild and Tankersley, who, through the Philosophical Institute of Canter- 
bury, were during tho year granted £26 for soil survey work in the Manawatu district, 
reported on the 27th liovember that they had arranged to got the use of tho chemical 
balani’C obtained by the ifon. Mr. G. M. Thomson for his research on vhale-feeil. 
Some material had been collo(*t-od and pieliminar^ \%ork begun. No expenditure had 
so far been iheurred. 

Professor Worley, who, through the .\iickland Institute, during the year was 
granted £26 for a research on the tssential oils of native plants, reported on the 20th 
November that research had been carried out on the essential oil of Lepton ftertnmn 
woparium, and is partly completed. Additions and alterations have lH>en made to the 
distillation apparatus, and expenditure to the amount of £9 7s. incurred. Balance in 
hands of Tnstitute, £16 1.3 b. 

Mr. A. M. \\ tight, who, through the (Canterbury Philosophic'al Institute, was in 
1921 granted £7.6 for a research on the vitamine-content of commercial meat products 
report^ on the Ith December that, owing to its being impossible to prwure a supply 
of white rats for further experimental work on tho presence or otkernisn of Vitamine (^ 
in frozen foods, and also for the purpose of determining the effect of diotoiy modifica- 
tions to include various canned meats, the roost important work planned in connection 
with this investigation hod been postponed. Tho method of determining tho presence 
of Vitamine B by the 3*east culture method had been further investigated, but until 
animal experiments are carried out in parallel the results obtained may be of doubtful 
value. Three fiapeni have been published covering the resiillH obtained, and these 
have been published in the Journnl of the SfKiety of Chenvcnl lu'lu strife and in vol. t. 
Nos. 2 and .3, Sew /^ealaml Journal of Srienre and Technology. Balance of grant in 
hands of Institute is £26. 


UaiUm Fund Rtnenrcl, (Iranh. 

Professor Marshall, who in 1923 was granted €49 to enable hmi to continue bis 
woik on the Upper Cretaceous ammonites of New Zealand, reported on the 22nd 
November that the work has proved to be of considerable complexity and difficulty, 
hut it is now almost ready for publication. 

Miss Mestay r, who in 191 H was granted £10, reported on the 4th December that 
owing to college lectures she was unable to publish any papers on Molhisca this year. 
She has material waiting which she hopes to describe and figure during 1924. There 
is still a balance of £6, which she hopes to use next year. 
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Research Work. —At the last annual meeting the following resolution 
was passed : “ That the Research Qrant Committee bo asked to make a 
comprehensive report on the state of all researches undertaken with the 
Institute’s financial aid during the last ten years.” The following report 
has therefore been compiled, and a property list containing the books and 
apparatus, Ac., bought out of the Research Grant Fund is appended. 

Uki*ort on thk Hkseakc'H Work of tiik New Zealand Instititte, May, 1923. 

l>r. r. In]. AdamB in 1919 waa granted £55, as (liairman of the Astronomical 
Section of the Wellinf^ton Philosophical Society, fur the purchase of astronomical 
inatrumonts. The British Astrotiomical Association pun^has^ for him a micrometer 
eye-pieco, wedge photometer, and objective prism. The last instrument was purchased 
in 1922, when i)r. Adams applied for an additional grant of £20 for mounting and cost 
of camera, 'riiis applh'ation was granted on the l^h June, 1923. 

Dr. (!. F!. Adams in 1919 was granted £150 to enable him to undertake systemaiio 
observatiuns in Central Otago, and au<‘h other localities as decided on by the Astro- 
nomical Set'tion, to test the seeing and other conaitioiis of sites for an observatory. 
In 1921 the Intwnal Affairs Department stated that, as the expenses in connection with 
the testing of sites was being undertaken by the Department, the grant would not bo 
required Dr. Adams had expended £29 5& '5d. on instruments, and he a^ked permission 
to retain these for another year, whi(>h permission was granted. The balance of the 
grant was surrendered. 

Mr. L. Birks in 1919 was granted £10 for carrying oat ex{)eriments in electrical 
prevention of frosts in orchards. Tn 1919 Mr. Birks was transferred from Dhristehurch 
to Wellington, and he refunded the grant, of which nothing had been expended. 

Mr. («. Hrittin in 1919 was granted £100 for a research in fruit-tree diseases. The 
work consisted in special pruning and spraying, and noting the effects. He had 
secured the loan of a microtome, and was able to pre])are sections of the later stages 
of some of the diseases. Dr. Curtis, of <7awthron Institute, was assisting in the 
examination of the fungus causing die-back. The results of the experimental work in 
regard to pnining and spraying were satisfactory, but final results have not yet been 
reached. Tho expenses so tar have been riight, and certain on harrlists have gladly 
loaned their trees fur tho research. Mr. Brittin gave an address before the Fruit- 
growers' Association, and thia was published in the Nelson Mail on the 7th October, 
1922. 

Professor P. . Burbidge in 1921 was granted £109 for a research on the intensity 
of long wave signals from Europe. The ap|>aratus, which cost over £1(M), arrived 
towards (he end of ]922» and Professor Burbidge reported that it was being assembled 
and a commencement being made. He applied for an additional £25 for current out- 
of-pocket expenses. This application was granted on the 12th June, 1923. 

Dr. Chas. Chilton in 191K was grant^ €50 for an investigation of Now Zealand 
flax, particularly with a view to determining the varieties that will give the fibre of 
greatest economic value, and of the best conditions of cultivation for these varieties. 
Mrs. Jennings carried out the investigations, and made considerable progress, more 
particularly in the direction of commencing observations and experiments in regard 
to tho diseases affeeding the flax, improved methods of cultivation, Ac. Early in 1919 
Mrs Jennings (then Mrs. Dr. Mc('allum) had to leave for England; the work had to 
remain incomplete, and tho unexpended portion of the grant — namely, £39-- was 
refunded. 

Dr. K. M. (Jurtis in 1920 was granted £100 for a research in parasitic mycology. 
In studying the early stages in the penetration of the germ-tube of the black-spot 
fungus into several varieties of pnar it was found that varietal peculiarities, correlated 
with the relative susceptibility of the hMt, and of a degree sufficiently marked for 
advantage to be taken of them by selection in breeding, were not exhibited either by 
the fungus as it iienetrated the host plant, or by the host itself as the result of that 
penetration. Owing, therefore, to the absence of sufficiently marked infeotional 

S lties, this work has been concluded and attention directed instead to brown-rot 
^-fruits. The whole of tho grant has been expended in books, the apparatus 
in tho research being available in the Cawthron Institute. 

Mr. \V. C\ Davies in 1921 was granted £50 for a research on soil-bacteria and 
^protoEoa. The work included investigation of the bacteria of several typical soils of 
this? district, particularly of the loams of the Moutere and Port Hills. Work 

Balar^^ been commenced on the soils of the Nelson tomato-houses, with the dbjeot 



Annual Meeting^ 1924. 


767 


of identifying the protozoa and studying the effects of several methods of partial 
sterilisation of the soil-life. A laboratory has been fitted up, and oxporimcntal work 
in plate and put culture has been earned out. The whole of the grant has been 
expended in apparatus and books. 

Professor T. H. Kasterfield in 1018-19 was granted £2.^)0 for an investigation in 
the wax-content of New Zealand brown coals. A commencement with the work was 
delayed owing to the war and the illness of Professor Rasterfield’s assistant. In 1921 a 
paper embodying the results of this investigation was resd at the Science (Songreas in 
Palmerston North. In this paper the location of mineral oils was given, and allusion 
was made to the attempts to supph' mineral-oil by distillation of oil-shales at Orepuki. 
The sulphur- content of the southern shales was stated to be a serious objection. 
(Comparison of the properties of Taranaki and Kotuku oil was given. I’rofeasor Kaster- 
field stated that in bis opinion the boring of new wells in Taranaki promised at present 
greater success than development in any other area, but urged that as a matter of 
Imperial interest systematic prospecting by bores should be carried out. in a number 
of areas. The grant was expended in the salaries of assistants, and the unexpended 
balance, £8 Os. Od., was refunded. Publication of the results of the research has been 
aoiayi*(l, but the manuscript is ready for the press. 

Professor T. H. Kasterfield in 1922 was granted £200 for a research on orchard- 
fruits, A preliminary account of this research was rec'ently given to the Fruitgrowers* 
Association, who have also contributed to the cost of tfie w^ork ; the account W'ss 
published in the Ertnirg MaH. 

Professor W. P. Evans in 1918 was granted £200, in 1920 a further £200, and in 
1921 a further £200, totallii^ £900, for a research on Now Zealand brown coals. The 
work covered investigation into the distillates of the various coals as regards fuels for 
internal-combustion engines and primary enemioals for organic work in general. The 
Canterbury College Council assisted in supplying part salary of an assistant, the 
remainder being paid from the grant. A large amount of apparatus was purchased, 
including a ball mill, electric fumance, kv . ; analyses and experiments have been made 
in connection with the various coals, and the results have been good. A general 
account of the research was presented at the last meeting of t.he Australasian Asso- 
ciation for the Advancement of Science, and will be published with the report of that 
meeting. 

Professor C. Coleridge Farr in 1919 was granted £100, in 1920 an additional £30, 
and in 1922 £00, for a research on porcelain insulators. A testing- vessel w'as constructed, 
and the tests proved entirely satisfactory. A paper embodying the results was 
pulUshed in the Journal of Me Afneriotn InHUuU of Electrical Engineers (vol. 41, 
No. 10, Oct., 1922, p. 711), and roused great interest, not only in New Zealand. C.riiics 
from Australia and England have spoken most highly of the work. Mr. E. Parry says, 
*' The results are very important, and, what is more, are very much more conclusive 
than any that have mtherto been published.** 'riie unexpended balance is £5.1 lla Od. 
Professor Farr and Mr Philpott, his assistant, consider that the work has iioa )»ecomo 
of such a practical nature, and so routine in practice, that any further expenditure 
upon it should be borne by the Public 'Works Department and not come upon the 
Research Grants Fund of the New Zealand Institute, which is essentially for investi- 
gations of an uncortam and experimental nature. It is considered that the work has 
progress e d beyond that stage and become of a commercial character. 

Professor 0. Coleridge Farr in 1921 was granted £75, £00 of which was later trans- 
ferred to his research on insulators, for a research on the jihysical properties of gas-free 
sulphur. Work has been progressing, and the expenditure so far has been only very 
slight. Professor Farr hopes shortly to publish a paper showing the results of his 
investigations. 

Mr. O. Gray in 1920 was granted £50 for a chemical investigation on the waters 
of C^anterbury. There was a delay in fitting up a laboratory and obtaining apparatus, 
but 130 samples of water has been collected from Lincoln district and from the Selwyn 
and Waimakariri Rivera Mr. Gray then found that his health prevented him from 
carrying on the investigations, and he surrendered the whole of the grant. 

The Artesian WeUs Committee, with Dr. Hilgendorf as convener, in 1921 was 
granted £100 for a research into the sources of supply, constancy of flow, Ac., of the 
artesian wells of the Christchurch area. Recorders for reading the static level in wells 
have been installed. Observations have been completed in Christchurch, and the 
recorders have been removed to TJnooln. The work during Dr. Hilgendorf’s absence 
was delayed but it is now being pushed forward. The expenditure iiicurreil was 
chiefly in shcJters for the recorders, piping, 

Mr. H. Hill in 1917 was granted £20 for investigations of the Taiipo Plain as to 
whether artesian water may be expected in certain areas. Mr. Hill expended the whole 
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of the ^rant in preliminary inveatigationH. and application for a further grant was 
subsequently withdrawn. A paper by Mr. Hill on the subject of artesian wells has been 
published in volume 54 of the Tranmchuihs, 

Mr. W. C«. Howes in lull) was granted £30 fora research on the neuropterous fauna. 
'ITiis research ^was undertaken in company with Dr. TillyanV Investigations were 
made in Queenstown, Arthur’s Pass, and Moana ; the results \rero good, and a paper 
dealing with the results of the material gathered is to bo submitted. The whole of the 
grant was expended in travelling-expenses and apparatus. 

Sir David Hutchins in 1920 was granted £50 for a research on the growth of native 
trees, and he obtained valuable data with regard to the growth of rimu, totara, and 
white pine. Travelling- oxiienses and apparatus absorbed the whole of the grant, and 
the work was inc<»niplete when Sir David Hutchins died. A further £26 was granted 
to enable the notes of the grantee’s work to be collated and jniblished. This work is 
Ijeing proceeded with by Mr. F. W. Foster, of the Forestry Department, under the 
supervision of the Director of the State Forest Service. 

Professor R. .Twk in 1917 was granted £25 for investigations of the eleetrical 
charge on rain and its connections with the meteorological conditions. Professor Jack 
|>romises to furnish a report of this research before the end of the >ear. 

professor II. B. Kirk in 1917 was granted £25 for investigating methods of killing 
mosquitoes and larvae. The experiments proved that the creaols in the pure state are 
not very effective, ati<l that neither they nor the phenols are so effective as a mixture 
of all together. IVofossor Kirk found no )ar\'aocide of equal efficiency with light oil. 
Experiments had also been made with tanglefoot mixtures. The grant was expended 
in travelling expenses, ftc. A paper embodying results of this work w'as published in 
volume 60 of the TranmeUon'*. 

Messrs. T. Tj. Ijincastor and domes in 1919 were granted £50 for an inquiry into the 
rate and growth of the principal New Zealand timber- trees. Some data on katiri 
saplings in Titirangi and on the grow'th-rings was collectea, and some observationa 
made in Swanson. Mr. (^ornes was removed from Auckland, and owing to pressure 
of work Mr. Ijancaster was unable to continue the work, and the whole grant was 
surrendered. 

Messrs. W. S. 1 a Trobe and 0. E. Adams in 1917 were granted £60 towards out- 
of-po<*ket ox]»efisea in the construction of a tide-predicting machine, for the purpose 
of increasing the apt^ad and decTeasing the cost of predicting tides for New Zealand. 
Work was previously performed by laborious calculation at considerable cost, and the 
services of two officers at this duty are necessary to predic t the tides for two ports every 
year. The grant was oveTe\{K>iK\ed, and applic^on was made for an additional £76. 
PrefosHur Sommerville and Mr. Hogben having reported favourably on the machine, 
(he application was granted by the Standing Committee, but sanction w^as withheld 
by the Hon. the Minister. 

l^rofesaor .1. Malcolm in 1918 whs granted £.30 for a research on the pharmacology 
of New' Zealand plants. As an outcome of this research, a paper dealing with the tutu 
fruit and seed was published in volume 51 of the Travmctionf, and work on pukateine 
was progressing, although it had been retarded owing to pressure of irnivorsity work. 
Books and apparatus were absorbing the grant. 

Professor J. Malcolm in 1919 waa granted £250 for a researuh on the composition 
of New Zealand fishes. In 1920 a further £176 was granted for this purpose, and was 
mainly expended in the salary of an assistant. Three papors—Part I and Port 2, by 
Mrs. Johnson, his assistant — were published in volumes 52 and 68 of the Transactions^ 
and Part 3, by Professor J. Malcolm and T. B. Hamilton, in volume 56. 

Dr. E. Marsden in 1922 was granted a apecial grant by Internal Affairs of £100 
for an investigation of (he earthquakes in Taupo. Tlie money was spent on three 
journeys to Taupo, and on constructing and installing instruments to register the 
earthquakes. One hundred earthquake records were procured, and are being worked 
up. The full report on this grant has not yet been presented. 

Dr. E. Maniden in 1919 was granted £125 for radium and apparatus for research 
in the disintegration effect of the impact of a particles on matter. Observations 
have been made in Samoa and Mount Egmont with the purpose of finding whether it 
is possible to promote radio-active disintegration. Radium has been purchased and 
measured, and experiments w'ere directed to asc*ertain whether or not there is an extra* 
terrestrial radiation of radio-active nature. A preliminary account of the research 
has been accepted for pnblicalion in the Journal of Atmospheric Electrieily and 
Terrestrial Maquetinm^ and a fuller account is in process of preparation. 

Dr. E. Marsden in 1910 was granted £90 for a research on the relative effioiency 
of coal-gas and eloidricity for domestic purposes and heating in New Zealand. A paper 
embodying the results of this research was published in the Journal of Science 
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and Tttihnologif (voi. 3» Noa. 5, 0). The reeeeroh wae carried on with the asiittanoe 
of MiM Fenton, and the grant was expended in apparatus and an honorarium to Miss 
Fenton. 

Dr. E, Marsden in 1920 was granted £50 for a research on the physical properties 
of Mew Zealand timl^rs. So far no report has been received on this grant. 

Mr. D. D. Milligan in 1922 was granted £.50 for an investigation of . orthoptera. 
Two trips have been made to the north of Auckland and some collection made, but 
the fgll report of his work has not yet been received. 

Mr. W. 0. Morrison in 1019 was granted £100 for a research on the afforestation o 
the Spenser Ranges. Useful data were collected on a tour through the North Island 
with Frotoasor Wilson of Harvard, and photographs have been taken. A paper on 
natural afforestation was prepared for presentation to the Science (kingress held in 
Palmerston North, and an earlier paper on this subject was publiriied in the Journal 
of Science and Technology (vd. 2, Nos. 4, 5). At the end of 1022 Mr. Morrison found 
he was unable, owing to official duties, to continue the research, and he refunded the 
unexpended balance. 

Dr, D. Petrie in 1917 was granted £20 for an exploration of the grass flora of 
southern Nelson, Ac., but he found he was unable to prosocute the research, and he 
refunded the grant. 

Mr. R. Speight in 1919 was mnted £225 for a geological survey of the Malvern 
Hills. In various parts of the hills experiments have been carried out, some portions 
showing fair prospects of coal. The examination of the hills is still in progress, and 
the expenses so far have been confined to field-work, travelling, Ac. Preparation for 
publishing results is being made. 

Mr. L. P. iSymes in 1916 was granted £.50 for an investigation of* the causes of 
deterioration and decay of apples and fruit in cold storage. On account of ill health 
and pressure of business, Mr. Symes was compelled to surrender the grant. 

Mr. H. D. Skinner in 19^ was granted £200 for an ethnographic survey of the 
South Island. Mr. Beattie was employed as assistant, and the grant was used to pay 
his salary and expenses. The ground covered was from the Bluff to Kaiapoi. and a 
luge amount of entirely new mateml relating to Maori life was secured. Mr. Beattie 
has ijreparad 750 pages of manuscript embodying the results of this research, and this 
is waiting publication. 

Messrs. R. Speight and L. .f. Wild in 1916 were granted £50 for an investigation 
of the phosphate-yielding rocks of Oanterbury. All the localities in Canterbury where 
it was considered jKMwible that phosphate material might exist in quantity were 
examined. The work was held up, ana, according to resolution of the annual meeting 
regarding refunding unexpended balances of research grants granted prior to January, 
1919, the unexpended portion was refunded. Two papers have been published— one, 
entitled ** The Limestones of Canterbury considered as a Possible Source of Phosphate,’' 
in the Journal of Science and Technology (vol. 2, No. 3, 1919), and The Stiatigraphioal 
Relationahip of the Weka Pass Stone and the Amuii Limestone,” in the TraneactionA 
of the New Zealand InHitute (vol. 50). ^ 

Dr. J. A. Thomson in 1919 was granted £100 for an investigation into the chemical 
character of igneous rocks. Owing to Dr. Thomson’s continued illness, this research is 
in abeyance. 

Hon. G. M. and Mr. G. S. Thomson in 1919 were granted £50 for a research on the 
economic value of whale-feed. There was some deUy in obtaining apparatus from 
England, but with its arrival the research was proipe^^ with, and a paper giving the 
results of the work was published in the Journal of Science and Technology (vol. 0, No. 2, 
p. 111). 

Mr. L. J. Wild in 1918 was granted £30 for a soil-survey in Canterbury. In 
connection with this Mr. Wild prejmred a paper, which was published in the Journal 
of Science and Technology (voL 3, No. 2), entitled ” The Caloinm-oarbonato Content of 
some Soils from Canterbury and Southland.” The expenses incurred were slight, and 
the balance was refunded as per resolution of the annual meeting referred to above. 
Early in 1923 Mr. Wild applied for another grant to enable him to undertake a 
soil-survey in the Manawatu district. £25 was granted for this purpose on condition 
that the survey was restricted to that portion of the Manawatu district lying to the north 
of the Manawatu River. 

Mr. A, M. Wright in 1921 was granted £75 for a researeh on the vitamine-content 
of oommereial meat products. The research is still in progress, and, although the earlier 
results have been the subject of various lectures, Ao., nothing has so far been published. 
Mr. Wright explains that he had intended publishing in the Traneaalianet but owing to 
the delay in the issue of the volume he is arranging to publish elsewhere, and hopes to 
do so before the end of the year. Expenditure has been in books and apparatus. 

25— Trans. 



7910r 


Proceedtngt. 


Oranis from the II niton Memorial Fund. 

Dr. C. Chilton in 1911 WM granted £10 frv)m the Hatton Fund towards the cost 
of preparing illu'<tration8 for a revision c»f the New Zealand Crustacea. These 
illuHtratioMH uore used in pu|)erH piihliHhid in the 'J tamtarlions (voIb. 43 and 44), in 
Journal of the Lnintan Society (vol 32), and in A ninth of Naiuiat History (ser, 8, 
vol. 1«, &f.). 

Dr. F. W. Uilgendorf in 191 1 uau gi anted £10 fur apparatus required for researches 
on artesian wells in Canterbury. Money was expended in making and fixing apparatus 
for securing a eontinuous record of the fluctuations in the height ot an artesian aeH 
near Christchurch. A further appli(*atiou for £5 ^vos deeding. A paper entitled 
** Flnotuatijn of Water-lerel in a Chistohureh Artesian Wel]»" bv L. Symes, and a 
paper entitled Fluctuations in the Water-level of some Artesian Wells in the Christ- 
church Area/* by Dr. Hilgendorf, were published in 'i ransactions (vol. 49). 

Mr. T. Hall in 1914 was granted £20 for collecting entomological and other specimens 
of the New Zealand fauna for Dr. Chilton and Major Hrouii. The grant was used in 
travelling and other expenses* incurred in collecting in the Hakaia (>orge, and in the 
region of Lake Wakatinu, Routebum Valley, *o. Coleoptera and other specimens 
collected were sent to Major broun am to Dr. (*hilton. 

Major T. Broun in 1010 was granted £1IM) towards the publication ol his researches 
on the New Zealand (^oleoptera. 

Mr. ty. R, li. Oliver in 1015 was granted £15 to defray travelling-expenses and cost 
of apparatus for a visit to I^rd Hove Island, undertaken in November, 1013 ; and in 
the TransarUons (vol, 19, pp. 04 101 ) he published a paper entitled “ The Vegetation 
of Lord Howe Island.** 

Fortobollo Marine Fish-hatehery ((«. M. Thomson, Ksq.) was granted £25 in 1910 
for prosecuting research on the distribution of native marine food -fishes. Investigations 
wore carried on, and a pamphlet, written by Mr. Anderton, late curator of the hatchery, 
and the Hon. (1. M. Thomson, on the history of the Portobello Fish-hatchery, contain^ 
statements of all that has been dene. 

In 1910 Miss M. K Mesta>er was granted £10 for a research on the New 
Zealand Molliisca. 8ome few illustrations for two papers published in the Transactions 
(vols. 51, 53) were prepared for iMiss Mestayer with portion of the grant, but lor the 

last two years she has rejxirUsl that no work has been done. 

Dr. (\ A. Cotton in 1015 was granteil £15 towards an investigation of the 

physiographic features of the New Zealand coast, but as he obtained a grant from 
another source he surrendered this grant. 

Profit tty ’Iht. 

The following is a list of apparatus purchased by the aid of a grant from the 
Research Fund and in use by the various granteoa. When a reaearrii is completed 
the apparatus used in the resean'h is returned to the Institute for use by future research 
workers. 

Ill the possession of the Institute at present are the following: One block plane, 
cost Os. ; one camera, £15 ; one tenon saw, 48. fid.' 

At present in hands of research grantees : Aerial insulators, cost £4 4s. ; air- 
condeiisors, €12 Ms. ; altitude and a/imiith instrument, £10 ; analytical balance, £36 ; 
ball mill, £23 128. 9d. : castings, fittings, ^c., for same, £5fi 158. Hd. ; " Big Ben** 
alarm clocks (2), £3 7s. fitl. ; ovges (animal), £3; camera, £1 lls. ; chemical balance, 
i^37 : weights for same, £4 14 b. id. ; condensers, £1 17 r. lid. ; Duddcll thermogalvano- 
meter, £41 4s. ; electric furnace and fittings, £28 15s. 3d. ; eiei’tric oven, £14 lis. 5d. ; 
eye-piece, £2 lOs. 8d. ; Kjedahl apparatus, £1 15s. ; micrometer eye-pir03, £17 2s. ; 
objective prism, £33 : oxygen cylinder, 1 28 c. ft., £4 Ids. fid. ; photometer, £2 10s. ; 
range-finder, £4 ; scales and electric motor, £5 lOs. ; sieve, Ss. fid. ; sphere. £25 15s. ; 
snxhelet apparatus, £1 58. 4d. ; syringe (hypodermic), fis. fid. ; telephones (one pair), 
£3 28. : testing- vessel, porcelain insulators, £05 ; tide-predicting machine, £6.3 178. 6d« ; 
Van »Slyke*8 apparatus, £15. 

Publication Committee » Report . - Delay in publication of volume 54 : 
A disciiHsiou took place on this delay, and a letter from the Hon. Editor, 
dated 25tb January, 1924, was read. A message was received from Internal 
Affairs Department that the Government Printer has promised to do his 
utmost, if all papers are in his hands before the end of January, to have 
volume 56 published by the end of July, 1924. ^ 

On the motion of Mr. Morgan, seconded by Mr. Hudson, it was resolved, 
That the printing of the Transactiouft for the two years 1922 and 1923 in 
one volume, No. 55, be entrusted to the Government Printer. 
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PUBUCATlOir Ck)MMmBB’8 Rbport. 

At the tim of making this report (19th December, 1923) volome 54 is still 
unpublished. The early session of 1923 b^an just before the concluding portion of 
the volume was finishM, and since then one vexatious delay and another has put it 
off. It was promised by the 14th December, and that date appears on the cover ; but 
work in connection with the British Empire Exhibition, and other work, has again put 
it off. and it m now promised first thing after the New Year holidavs. 

The committee has done what it could to expedite the issue vi the volume, and 
can only suggest that the Institute urge the Hon. the Minister to instnu^t the Printer 
that the volume is in future to be printed more expeditiously. Details of papers 
accepted appear in last year's report ; it may l>e added here that the volume 
consists of XXX plus 920 pages (of which the index comprises 40 pages), 85 plates, and 
numerous text-figures. 

Proceedings of the various societies have not been included ; societies failed to send 
details-— some of papers read, some of officers elected ; one sent no report at all : moreover, 
several of the societies print and distribute their own annual report in their own form, 
and as this printed import is the one sent for insertion in the TranmcfmvB it was 
thought unnecessaiy to duplicate the information. 

The text and illustrations of the papers for the following volume ( ’ ) are already 
in the printer's hands. Forty papers by twenty-seven authors were submitted for 
publication, but owing to certain authors declining to make suggested alterations, these 
were reduced to twenty-six papers by twenty- one authors. 

These papers will make quite a small volume ; and the committee would like to 
suggest that, as the papers for what would be volume 50 will be in hand by the New 
Year, the papers for the two years be printed in one volume. Th.s would mean that 
before the end of 1924 financ«‘B will be sound, and publications will have been caught up. 

Part 8 (the final) of HuU-Un So. 1 was issued during the year, and Dixon's mosses 
w'ould also have l>een issued but for the fact that the plate had been lost by the printer. 
A new one was obtained, and the bulletin will be out early in the > ear. 

For the Committee. 

,1oil4NNE8 ('. AnOKKSKN. 

Pau-Ptwific CoHyiesH. Report was rt'ceivod. It was resolved, on the 
motion of the President, That the incoming President Ik» the Institute’s 
representative oii^the Pan-Pacific C’ongress Committee. 

UKroRT OF Pan-Pacific Bcienci: Conuress. 

The second Pan- Pacific Science (kingress, to uhich Dr. Allan Thomson, Dr. P. 
Marshall, and T had the honour to be the Institute's delegates, opened its Melbourne 
session on the 1.3th August, and its Sydney session on the 23rd, concluding there on 
the 3rd September. In Melbourne the session was openeil by the Dovernor-General, 
His Excellency the Right Honourable Henry W. B. Forster, and in Sydney by the 
State (lovemor, His Excellency Sir William Davidson. The addresses of both' were 
masterly, Hympathetic, and cordial. That of Sir William Davidson in particular was 
eminently classical, and it has still the mournful consideration for us that it whs the 
last public address that he gave. By his death shortly after the CWgress concluded 
si'ienoe lost a friend and humanity a servant of magnificent gifts and splendid devotion. 

The ('ongress was attended by eminent men from every country that has a 
Pacific coast, except South American countries, and by eminent men from Britain. 
Us proceedings were marked by keen devotion to work, and by the great number of 
important questions that were considered. Its fine effects will be lifelong on many 
of the delegates and on many of the members of the Australian public. 33iero was, 
indeed, the keenest interest manifested by the public in all the proceedings. Amouf 
the minor advantages may be mentioned the feeling of attraction that was felt and 
freely expressed by great numliers of overseas delegates for Australia and for the 
Australian people, and the determination of many of them to revisit it. From this 
some even material advantage will result to Australia from the liberal subsidy that mad«' 
tae holding of the (^ongress possible. 

Among the general decisions of the Congress was one for the setting-up of an 
Organization (/ommittee, consisting of representatives of the various Pacific countries 
and of Great Britain. It falls to the Institute to elect the Ndw Zealand representative. 

On the invitation of the delegates from Japan, the next Congress will be hold in 
that country, in 192(1. 

H. B. Kipk. 


26 * 
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Tofigariro Natiotwl Park , — Report was received. On the motion of 
Dr. Cockayne, seconded by Dr. Allan Thomson, it was resolved, That this 
Board strongly opposes the planting of heather on any part of the 
Tongariro National Park, or any other national park or scenic reserve. 

On the motion of Mr. Hill, seconded by Dr. Marshall, it was resolved 
to urge that no leasing of any portion of the National Park be allowed. 

Report of Tongariro National Park Board. 

As the AT officio representative of the Institute on the Tongariro National Park 
Board, 1 enclose for the information of the Board of Governors a copy of the report 
to Parliament. 

There are oertain matters of pohoy in connection with the administration of the 
park on which 1 think the Institute should come to a conclusion for the guidance of 
its representative. 

A proposal came before the Park Board at its first meeting to lease certain portions 
of the park for the erection of summer residences. I considered it my duty to oppose 
this proposal. A conclusion on the matter has not yet been come to. 

When the Board was constituted a license was found to be held by the Prisons 
Demrtment to out timber on a oertain defined area on Hauhangatahi, then brought 
within the boundaries of the park. The Board was faced with the difficulty of making 
roads, and of moetina other expenditure, with no settled revenue. It decided to 
renew the license un^r strict conditions as to selective losing, and to accept in 
payment the making of roads by prison labour. It is, I think, desirable that the 
institute should lay down, for guidance of its representative, the principle that milling 
within the park should absolutely cease at the earliest possible date. 

Heather has been planted widely on certain of the open portions of the park. 
When the Park Board was constituted a considerable quantity of heather-seed was 
on its way from Britain, purchased at the expense of the Robert Bruce Trust. The 
trustees have given the park £1,000 as a donation to its general fund, uith a prospect 
of a further donation. The Board has given permission for the planting of the seed 
that was already on the way, and has dechled to consider the whole matter before any 
further planting is allowed. Tf the Institute decides that it is opposed to the planting 
of exotics the action of ite representative should be firm and deciaed, but he will need 
all the tact he may possess. 

‘ H. B. Kirk. 

Carter Bequest — A deputation, consisting of Sir Robert Stout, Dr. 
Newman, Mr. Wright (Mayor of Wellington), Mr. J, P. Maxwell, Mr. 
Darling, Dr. C. Jfl, Adams, Mr. Berry, ProfoRsor Sonmierville, and others, 
waited on the Board with a proposal that tho Board should grant £3,000 
out of the Carter Fund for the purpose of erecting a building on the site 
donated by the City Council to house the Meanee 9 in. telescope, which 
had been recently purchased by the Council for £600, and was now valued 
at £2,000. Dr. Newman, who introduced the deputation, informed the 
Board that tho Wellington Philosophical Society would be willing to pay 
the costs of both sides of any friendly action in the Supreme Court to 
determine the power of the Institute in the matter. Sir Robert Stout 
also briefly supported Dr. Newman’s application. He considered the 
suggestion that the Institute should become the owners and managers of 
the telescope and site would produce responsibilities which were outside 
the functions of the New Zealand Institute. 

After the deputation had withdrawn Mr. Eliott moved, and Mr. 
Wright seconded, and it was carried, That the resolution passed in 
January, 1923, relating to using £2,000 of the Carter Bequest for assisting 
the erection of an observatory, 1^ rescinded. 

After considerable diaoussion the following motion, moved by the 
President, and seconded by the Hon. Treasurer, Mr. Eliott, was carried ; 
That, provided (a) all legal difficulties be removed, (b) the tenure of tiie 
site ho assured to the Institute, (c) the City Council donate the municipal 
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teiffloope to the Institute as trustees of the Carter Fund, there be built 
a Carter Memorial Observatory at the expensks of the Carter Fund ; that 
the observatory be under the control of the New SSealand Institute, 
exeroised through a joint committee of the Institute and the Wellington 
City Council and the Astronomical Section of the Wellington Philosophical 
Society ; that not more than £3,000 be spent on the building of the 
observatory, the remainder of the Carter Fund being allowed to accumulate 
till it is sufficient to found a professorship of astronomy ; further, that the 
Standing Committee be empowered to take such action as may be necessary 
to carry out these resolutions. ^ 


The Hon. Librarian's Repoti and the Library AgreemnU were received 
and adopted, 

Hon. Librarian's Rbport. 


At the time of the last annual meetinff the books had been removed to Victoria 
University Cbllego, and a bednning had bMn made to sort them from the hopelessly 
confused masses that covered the floor. That work was continued throughout the 
summer recess, and by the end of February the rough sorting uas completed and 
shelving could begin. As it then became impossible to give much of my own time 
to the work, outside assistance was obtained. On the flth June, while still huge piles 
of roughly sorted books lay upon the floor, and an immense amount of heavy aork 
remained to be done. Miss Wo^ came up to the oollege, bringing with her the office 
requisites, and the Oollege became the headquarters of the Institute. The remainder 
of the work Miss Wood completed practically without aid, she showing a competent energy 
and determination that deserve special recognition by the Institute. The present 
position may be stated thus : the books are on the shelves as far as the amount of 
shelving at present available will permit, and the library has been in working-order 
since August. Complete cataloguing has still to be done, with the careful examination 
that this will involve in order to discover what gaps in senes exist and with the 
correspondonco necessary to All those gaps. 

The books are, for the most part, on shelving provided by the College ; and it 
seems certain that the amount of sl^elving taken up to the College by the Institute is 
considerably less than the amount that it is already using. In terms^ of its agreement 
the Institute has to provide for the College an equal amount. 

The shelving taken to the college was taken by pepaission of the Department of 
Internal Affairs, and the Institute is indebted to Mr. Hislop for the considerate recom- 
mendation that made this possible. It is indebted to him also for the kindest 
assistance in allowing the books to be removed in the Department's motor- van. In 
consequence of the decision of the Wellington Philosophical {Society not to allow its 
books to leave the Museum, it was necessary to determine ownership, a very difficult 
task in some oases. This task was undertaken by a joint committee, on which the 
Institute’s representatives were Mr. Aston and Professor Cotton. They had to spend 
a great deal of time in this difficult work, and they did the work well. 

H. B. Kirk, 

Hon. Librarian. 


Library Aorbbment, 


Memorandum of the terms under which the library of the New Zealand Institute 
(hereinafter referred to as the Institute), formerly housed at the Dominion 
Museum, Wellington, and to be now sent to Victoria University College, AVellington 
(hereinafter referred to as the College), is to be retained at the College. 

The said library of the Institute, including all additions which in the future may 
be marie thereto (hereinafter called “ the library ”) is to be forwarded to the College 
at the sole expense for carriage of the Institute, and to remain at Victoria University 
College building until either the Board of Governors of the Institute or the Council 
of the (>>llege determine that this arrangement shall be ended and give at least twelve 
calendar months' notice to that effect to the other body, when the library shall with 
all convenient speed be removed by the Institute at its solo expense. 

The Institute shall forthwith supply shelving which shall be sull^ient to accommodate 
the librarv. This shall be erected at the College at the expense of the Institute, and 
may be adapted and used as found necessary for the purposes the Oollege. 

The Assistant Secretary oif the Institute shall be a half-time member of the librarv 
staff of the Oollege, and shall accordingly attend at the College library for at least half 
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of hU or her working-time. He or she ehaJi be paid by the [nstitute. but shall during 
his or her attondanoe, aa above mentioned, at the College bo under the direction of the 
Librarian of the College. 

The works now included in the library are all properly stamped with the name 
of the Institute or otherwise identified, and all additions thereto shall be similarly 
stamped or identitied by the Institute at its expense. 

The library shall be properly shelved at the College, but not necessarily kept 
separate from the works in the College library. 

'The library is to remain the pro^rty of the Institute, but shall l»e under the 
rontnd of the ('ounciJ of the College or its nominees so long as it remains in the (’ollege 
bmlding. 

The library shall Ije available for use by meml)ers of the Institute at all times at 
which the College library is o|)en to students of the (\)llege, and at such other reason- 
able times as the Institute may wish, provided that at these times the books are issued 
by the assistant provided by the Institute, or by some other person whose responsibility 
is r(u*ogni 2 ed by the Institute and by the College. Books that are the property of the 
College may not be issued at these other times. The College may set aside any works 
in the library of which there are duplicates in the ('ollege library, ex<*ept such sets as 
may be loaned by the Institute to the Dominion Museum, and store same in the 
College building. In the case of duplicate's stored by the (Villcge the rights of mem I ers 
of the Institute shall extend to the copies in the College library. 

The Institute will at its oan expense bind all maga/.ines at present unliound, 
prococvling with this work at a reasonable rate. The Institute will also at its own 
expense and at prosier intervals bind all magazines hereinafter aildod to the library 
whi<‘h may reasonably require binding, and will at its own expense effect all necessary 
repairs to the volumes of the library. 

The library may be imtl by the staff and students of the College. 

Members of the New Zealand Institute shall have the same privileges with the 
Institute's own books as members of the College staff have at the present time aith 
reganl to the books belonging to the C(»llege library, except that ai'cess to the libiaiy 
shall only lie at such times as it is officially open. In addition, mem tiers of the 
Institute shall, on applu'ation to the Secro%ry of the Institute, be entitled to receive 
library canls giving them readers' privileges, as under the Victoria University College 
Library Kegulatu.us 6 (C), p. 05, Calendar 1922. 

Books in the library lielonging to the New Zealand Institute may be (smted on 
loan to members of the Institute at the expense of the Institute. 

The library shall lie insuriHl against fire by the Institute, which shall pay all 
insurance premiums. 

'I'he ('ollage shall take all reasonable care of the library, but will not be responsible 
for any loss or damage to same. 

Dated this 5th day of February, 192.'I. 

For the Victoria University College ; 

P. Lkvi, Chairman of Council. 

For the New Zealand Institute : 

H. B. Kirk, President. 

Haiman Ohservatory Conmittee. -Tho n^port was rocoivod and adopted. 
The following motion, iiroposed by Dr. Farr and seconded by Ur. Marshall, 
was carried ; That this Institute*, being apprised of the benefit accruing to 
the Samoan Geophysical Observatory from the setting-up of an advisory 
board of scientists, ri^conunends that the Government should constitute the 
same committoo as an advisory board on all geophysical and astronomical 
observatories in New 2^aland. 

Bkport ok tuk Samoan OasKRVATonY Committee. 

I have to state that the co-o|)eration of the four members of the Institute on the 
above committee with the Government representatives has proceeded smoothly and 
with exeellent results. There is reason to believe that, acting on the advice of the 
committee, the De^wvrtment of External Affairs has conduct^ the Observatory at 
Samoa in a manner worthy of New Zealand, and satisfactory in every way from a 
scientific point of view'. 

The committee receives and comments on the annual report of the Director, and 
advises the External Affairs Department as to the way in which the money should 1^ 
spent. The Department of External Affairs has shown a conunendable, progressive 
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uid Doientitio Bpirit in the way it haa treated and afwiHtcd the deliberatioiM uf the 
(Himmittee. 

The oommittee has regularly met, and has arranged for the publications of the 
Observatory as well as soientific working. 

E. Mausdkm. 

Committee on Calaloguing Scientific Periodicals . — The report was received 
and adopted. On the motion of Dr. ThomHon, seconded by Dr. Chilton, 
it was resolved, That the card catalogue of scientific periodicals should be 
the pro^)erty of the Philosophical Institute of C<anterbury. 

Kepobt of thk Oommitteb on thk Catalogue of Scientific Periodicals. 

The last list of periodicals was received a few weeks ago ; all entries have now' 
been transferred to a card catalogue. T hope to return from the Chatham Islands 
sufficiently early in January to enable me to have the manuscript ready by the end of 
the month. 

The I'eforenee list will noeessarily contain the information in the brieh^st form, 
but the card catalogue contains all the relative information supplied to me. It is 
suggesti^d that libraries desiring a nipy of this may obtain a set by ))aying the cost of 
the cards and copying, which should be done locally ; while the present card catalogue 
should in fairness belong to the Canterbury Philosophical Institute, which was the 
instigatfir of the proposal and whose members have assisted me in its preparation. 

(Itlhkrt Archry, 

Hon. Editor, Reference List of Periodicals. 

Great Barrier Reef Oowmittee.— The report was received and adopted. 

Report of the Great Barrier Reek ('ommittek. 

Nince reporting last year the Great Barrier Beef Committee has met five times. 
The chief business transacted was as follows : — 

(1.) Suggestions for the investigation of the New' Guinea region of the reef wen* 
received from Mr. £. R. Stanley. 

(2.) A letter was received fr«)m the Director, British Museum (Natural History), 
London, stating that Dr. W. T. (''alman had be«*n appointed to keep in touch with the 
activities of the committee, and giving many suggestions for carrying out work on the 
reef. 

(3.) Professor H. C. Richards and Mr. C. Hedlcy explored the reef between Cairns 
and Thursday Island, and submitted a report on the work done. Further results of 
their trip will appear through the usual scientific channels. 

(4.) A special mooting, attended by several overseas delegates to the Pan-Pacific 
Scicni'e (^ongress, was held on 8.8. “ lielief,” on the IKth ^ptember, 1023, and a 
pnigramme of investigations was discussed. This was on tho occasion of the oxpi'dition 
to tho reef of delegates to the Pan-Pacific Science f'ongress, after the close oi the 
Sydney session. 

W. R. II. Oliver, 

New Zealand Institute Hepresemtative on (\immittec. 

Fellowship Election . — It was resolved that the number of Fellows to be 
elected in 1925 be two. A ballot for the election of two Fellows for 1924 
resulted in the election of Dr. R, J. Tillyard and Mr. H. Guthrie-Smiih. 

Hector Prize.— On the motion of Dr. Farr, seconded by Dr. Chilton, it 
wras resolved, That a committee, consisting of the retiring President, the 
President-elect, and the Hon. Treasurer, be elected to look into the trust 
d(*ods of the Hector Memorial Prize and report on the general powers of the 
Board at next meeting. It was resolved that the amount of the Hector 
Prize for 1924 be £45. 

Honorary Members . — ballot for the election of three honorary members 
resulted in the election of Dr. Charles Chree, Mr. Charles Uedley, and 
Professor Einstein. On the motion of Dr. Thomson, seconded by Professor 
Kirk, it was resolved, That the Publication Committee be directed to 
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publish the list of honorary members in alphabetioal order, with the date 
of election following the name. One vacancy declared: The vacancy 
caused by the death of Professor Bayley Balfour was announced. 

National Research Cot/ncif.— On the motion of Dr. J. Allan Thomson, 
seconded by Dr. Cockayne, it was resolved. That this meeting, having 
considered the advisability of forming a National Research CouncU for New 
Zealand, is of the opinion that this is unnecessary, since the New Zealand 
Institute already performs those functions for New Zealand for which 
National Research Councils have been set up in other countries. 

On the motion of Dr. Farr, seconded by Mr. IBll, it was resolved. That 
the Standing Committee consider how far the functions of the National 
Research Councils elsewhere are at present fulfilled by the New Zealand 
Institute.|| 

Building Fund, — On the motion of Mr. Aston, seconded by Professor 
Kirk, it was resolved. That this meeting affirms the desirableness of 
establishing a Building Fund to provide for a building in which to house 
the property of the Institute, and to hold meetings, and for other purposes. 

Carter Legacy, — It was resolved, That the Standing Committee inquire 
further into the matter of £60 retained by the Public Trustee for erection 
of a brick room for housing the Carter Library. 

Science Congress,' -On the motion of the Hon. Mr. G. M. Thomson, 
seconded by Dr. Malcolm, it was resolved. That the next New Zealand 
Science Congress be held in Dunedin, in the beginning of 1926. 

Dominion M^Jiseum, — On the motion of the Hon. Mr. G. M. Thomson, 
it was resolved. That the Board of Governors of the New Zealand Institute 
urge upon the Government the advisability of placing the Dominion Museum 
under the management of a Board of Trustees. 

Election of Officers, -Pnssident, Dr. P. Marshall ; Hon. Secretary, IJr. 
B. C. Aston ; Hon. Treasurer, Mr. M, A. Eliott ; Hon. Librarian, Professor 
Kirk ; Hon. Editor, Mr. J. (J. Andersen ; Hon. Returning Officer, Professor 
Segar ; Managers of Trust Funds, Hon. Secretary and Hon. Treasurer. 

Election of Commi^s.-vResearch Committee : Mr. B. C. Aston, 
Professor Evans, Mr. Furkert, and Mr. P. G. Morgan. 

Publication Committee ; Dr, Cotton, Mr. J. C. Andersen, Professor 
Marsden, Mr. Aston, and Mr. G. V. Hudson. 

Library Committee : Professor Kirk, Professor Sommerville, Dr. Tliomson, 
and Dr. Cotton. 

Hector Award ( Committee : Professor Easterfield and Professor 
Robertson. 

Dale and Place of next Annual Meeting, — To bo held in last week of 
January, 1925. Exact date and place to be fixed by the Standing Com- 
mittee. 

Votes of Thaiiks,—k vote of thanks was passed to the Press for their 
attendance, to Victoria College Council for the use of the room, and to 
Professor Kirk, who provided the excellent afternoon tea. This was carri^ 
by acclamation. A vote of thanks was also passed to the honorary officers 
of the Institute for their work during the past year. 
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NEW ZEALAND INSTITUTE ACT. 1908. 

1908, No. 180. 

An Act to consolidate certain Enactments of the General Assembly 
relating to the New Zealand Institute. 

Bb it faactbd by the General Assembly of New Zealand in Parliament 
assembled, and by the authority of the same, as follows : — 

1. (1.) The Short Title of this Aot is the New Zealand Institute 
Act, 1908. 

(2.) This Act is a consolidation of the enactments mentioned m the 
Schedule hereto, and with respect to those enactments the following pro- 
visions shall apply : — 

(a.) The Institute and Board respectively constituted under those 
enactments, and subsisting on the coming into operation of this 
Act, shall be deemed to bo the same Institute ana Board respec- 
tively constituted under this Act without any change of consti- 
tution or corporate entity or otherwise ; and the members 
thereof in oilice on the coming into operation of this Aot shall 
continue in office until their successors under this \ct come into 
office. 

(6.) All Orders in Council, regulations, appointments, societies incor- 
porated with the Institute, and generally all acts of authority 
which originated under the said enactments or any enactment 
thereby repealed, and are subsisting or in force on the coming 
into operation of this Act, shall enure for the purposes of this 
Act as fully and .effectually as if they had originated under the 
corresponding provisions of this Act, and accordingly shall, 
where necessary, be deemed to have so originated. 

(r ) All property vested in the Board constituted as aforesaid shall 
be deemed to be vested in the Board established and roeognizod 
by this Act. 

(//.) All matters and proceedings commenced under the said enact- 
ments, and pending or in progress on the coming into opera- 
tion of this Act, may be continued, completed, and enforced 
under this Act. 

2. (1.) The body now known as the New Zealand Institute (herein- 
after referred to as ** the Institute”) shall consist of the Auckland Insti- 
tute, the Wellington Philosophical Society, the Pliilosophical Institute 
of Canterbury, the Otago Institute, the Hawke’s Bay Philosophical 
Institute, the Nelson Institute, the Westland Institute, the Southland 
Institute, and such others as heretofore have been or may hereafter be 
incorporated therewith in accordance with regulations heretofore made 
or hereafter to be made by the Board of Governors. 

(2.) Members of the alxive-named incorporated societies shall be ipso 
Jacto members of the Institute. 

3. The control and management of the Institute shall be veeted in a 
Board of Governors (hereinafter referred to as the Board ”), constituted 
as follows 

The Governor : 

The Minister of Internal Affairs : 
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Four members to be appointed by the Governor in Oounoil, of 
^hom two shall bo appointed during the month of December 
in every year : 

Two members to be appointed 1^ each of (he incorporated societies 
at Auckland, Wellington, Christchuroh, and Dunedin during 
the month of December in each alternate year ; and the next 
year in which such an appointment shall be made is the 
year one thousand nine hundred and nine : 

One member to be appointed by each of the other incorporated 
societies during the month of December in -each alternate 

J ear ; and the next year in which such an appointment shall 
e made is the year one thousand nine hundred and nine. 

4. (1.) Of the members appointed by the Governor in Council, the 
two members longest in office without reappointment shall retire annually 
on the appointment of their sucoesBors. 

(2.) Subject to the last preceding subsection, the appointed members 
of the Board shall hold office until the appointment of their successors. 

5. The Board shall be a body corporate by the name of the ** New 
Zealand Institute,** and by that name shall have perpetual succession 
and a common seal, and may sue and be sued, and shall have power and 
authority to take, purchase, and hold lands for the purposes hereinafter 
mentioned. 

6. (1.) The Board shall have power to appoint a fit person, to be 
Known as the ** President,** to superintend ana carry out all necessary 
work in connection with the affairs of the Institute, and to provide him 
with such further assistance as may be required. 

(2.) The Board shall also appoint the President or some other fit 
person to be editor of the Transactions of the Institute, and may appoint 
a committee to assist him in the work of editing the same. 

(3.) The Board shall have power from time to time to make regu- 
lations under which societies may become incorporated with the 
Institute, and to declare that* any incorporated society shall cease to be 
incorporated if such regulations are not complied with ; and such regu- 
lations on being published in the Gazette shall have the force of law. 

(4.) The Board may receive any grants, bequests, or gifts of books 
or specimens of any kind whatsoever for the use of the Institute, and 
dispose of them as it thinks fit. 

(5.) The Board shall have control of the property from time to time 
vested in it or acquired by it ; and shall make regulations for the 
management of the same, and for the encouragement of research by the 
members of the Institute ; and in all matters, specified or unspecified, 
)hall have power to act for and on behalf of the Institute. 

7. (1.) Any casual vacancy in the Board, howsoever caused, shall be 
filled within three months by the society or authority that ap[^inted 
the member whose place has become vacant, and if not filled within that 
aime the vacancy shall be filled by the Board. 

(2.) Any person appointed to fill a casual vacancy shall only hold 
office for 8U(m period as his predecessor would have held office under 
this Act. 

8. (1.) AnnuaL meetings of the Board shall be held in the month of 
January in each year, the date and place of such annual meeting to be 
fixed at the previous annual meeting. 

(2.) The Board may meet during the year at such other times and 
places as it deems necessary. 
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(8.) At eaoh annual meeting the President shall present to the 
meeting a report of the work of the Institute for the year preceding, and 
a balance-sheet, duly audited, of all sums received and paid on behalf 
of the Institute. 

9. The Board may from time to time, as it sees fit, make arrange- 
ments for the holding of general meetings of members of the Institute, 
at times and places to be arranged, for the reading of scientific papers, 
the delivery of lectures, and for the general promotion of science in New 
Zealand by any means that may appear desirable. 

10. The Minister of Finance shall from time to time, without further 
appropriation than this Act, pay to the Board the sum of five hundred 
pounds in eaoh financial year, to be applied in or towards payment of the 
general current expenses of the Institute. 

11. Forthwith upon the making of any regulations or the publica- 
tion of any Transactions, the Board shall transmit a copy thereof to the 
Minister of Internal Affairs, who shall lay the same before Parliament if 
sitting, or if not, then within twenty days after the commencement of the 
next ensuing session thereof. 

SCHBDULK. 

Enactments consolidated, 

1903, No. 48. — The New Zealand Institute Act, 1903. 


NEW ZEALAND INSTITUTE AMENDMENT ACT, 1920. 

1920, No. 3. 

An Act to amend the New Zealand Institute Act, 1908. 

[30th July, 1920 

Bk it enacted by the General Assembly of New Zealand in Parliament 
assembled, and by the authority of the same, as follows :<■ 

1. This Act may be cited as the New Zealand Institute Amendment 
Act, 1920, and shall be read together with and deemed part of the New 
2Sealand Institute Act, 1908. 

2. Section ten of the New Zealand Institute^ Act, 1908, is hereby 

amended by omitting the words five hundred pounds,” and substituting 
the words one thousand pounds.” ' 


REGULATIONS. 

The following are the regulations of the New Zealand Institute under 
the Act of 1903 : — 

The word ** Institute” used in the following regulations means the 
New Zealand Institute as constituted by the New Zealand Institute 
Act. 1903. 

Incorporation of Societies. 

1. No society shall be incorporated with the Institute under the pro- 
visions of the New Zealand Institute Act, 1903, unless such society shall 
consist of not less than twenty-five members, subscribing in the aggregate 
a sum of not less than £26 sterling annually for the promotion of art, 
science, or such other branch of knowledge for which it is associated, to 
be from time to time certified to the satisfaction of the Board of Governors 
of the Institute by the President for the time being of the society. 

* New Zealand QasettSt 14th July, 1904. 
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2. Any society incorporated as aforesaid shall cease to be incorporated 
with the institute in case the number of the members of the said society 
shall at any time become less than twenty-five, or the amount of money 
annually subscribed by such members siiall at any time be less 
than £25. 

3. The by-laws of every society to be incorporated as aforesaid shall 
provide for the expenditure of not less than one- third of the annual 
revenue in or towards the formation or support of some local public 
museum or library, or otlierwise shall provide for the contribution of not 
less than one-sixth of its said revenue towards the extension aud main- 
tenance of the New Zealand Institute. 

4. Any society incorporated as aforesaid which shall in any one year 
fail to expend the proportion of revenue specified in Begulation No. 3 
aforesaid in manner provided sliall from henceforth cease to he incor- 
porated with the Institute. 

Public vTioNs. 

5. All papers read before any society for the time being incorporated 
with the Institute shall be deemed to be communications to the Insti- 
tute, and then may be published as Proceedings or Transactioiis of the 
Institute, subject to the following regulations of the Board of the Institute 
regarding publications : — 

(a.) The publications of the Institute shall consist of — 

(1.) A current abstract of the proceedings of the societies 
for the time being incorporated with the Institute, to be 
intituled Proceedings of the New Zealand Institute ; 

(2.) And of transactions comprising papers read before the 
incorporated societies (subject, however, to selection as herein- 
after luontioned), and of such other matter as the Board of 
Governors shall fiom time to time determine to publish, to 
be intituled ** Transactions of the New Zealand Institute.’* 

h.) The Board of Governors shall determine what papers are to be 
published. 

(c.) Papers not recommended for publication may be returned to their 
authors if so desired. 

(d.) All papers sent in for publication must be legibly written, type- 
written, or printed. 

(c.) A proportional contribution may be required from each society 
towards the cost of publishing Proceedings and Transactions 
of the Institute. 

(/.) Each incorporated society will be entitled to receive a propor- 
tional number of copies of the Transactions and Proceedings 
of the New Zealand Institute, to be from time to time fixed 
by the Board of Governors. 

Management of the PttoPKitTY ok the Institute. 

6. All property accumulated by or with funds derived from incor- 
porated societies, and placed in charge of the Institute, shall be vested 
in the Institute, and be used and applied at the discretion of the Board of 
Governors for public advantage, in like manner with any other of the 
property of the Institute. 

7. All donations by societies, public Departments, or private indi- 
viduals to the Institute shall be acknowledged by a printed form of 
receipt and shall be entered in the hooks of the Institute provided for 
that purpose, and shall then be dealt with as the Boani of Governors may 
direct. 
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flONOKARY MrMBKKB. 

8. The Board of Governors shall have power to elect honorary 
members (being persons not residing in the Colony of New Zealand), pro- 
vided that the total number of honorary members shall not exceed thirty. 

9. In case of a vacancy in the list of honorary members, each incor- 
porated society, after intimation from the Secretary of the Institute, may 
nominate for election as honorary member one per^n. 

10. The names, descriptions, and addresses of persons so nominated 
together with the grounds on which their election as honorary meinberb 
is recommended, shall be forthwith forwarded to the President of the 
New Zealand Institute, and shall by him be submitted to the Governors 
at the next succeeding meeting. 

General Bbgulationb. 

11. Subject to the New Zealand Institute Act, 1908, and to the 
foregoing rules, all societies incorporated with the Institute shall be 
entitled to retain or alter their own form of constitution and the by-laws 
for their own management, and shall conduct their own affairs. 

12. Upon application signed by the President and countersigned by the 
Secretary of any society, accompanied by the certificate required under 
Regulation No. 1, a certificate of incorporation will be granted under 
the seal of the Institute, and will remain in force as long as the fore- 
going regulations of the Institute are complied with by the society. 

13. In voting on any subject the President is to have a deliberate as 
well as a casting vote. 

14. The President may at any time call a meeting of the Board, and 
shall do so on the requisition in writing of four Governors. 

15. Twenty-one days* notice of every meeting of the Board shall be 
given by posting the same to each Governor at an address furnished by 
him to the Secretary. 

16. In case of a vacancy in the office of President, a meeting of 
the Board shall be called by the Secretary within twenty-one days to 
elect a new President. 

17. The Governors for the time being resident or present in Wellington 
shall be a Standing Committee for the purpose of transacting urgent 
business and assisting the officers. 

18. The Standing Committee may appoint persons to perform the 
duties of any other office which may become vacant. Any such appoint- 
ment shall hold good until the next meeting of the Board, when the 
vacancy shall be filled. 

19. The foregoing regulations may be altered or amended at any 
annual meeting, provided that notice be given in writing to the Secretary 
of the Institute not later than the SOth November. 

The following additional regulations, and amendment to regulations, 
were adopted at a general meeting of the Board of Governors of the New 
Zealand institute, held at Wellington on the SOth January, 1918, and at 
Christchurch on the 8rd February, 1919. (See New Zealand Gazette, 
No. 110, 4th September, 1919.) 

Rbqulations governing the Fellowship op the Institute. 

20. The Fellowship of the New Zealand Institute shall be an honorary 
distinction for the life of the holder. 
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21. The Origiiial Fellows shall be twenty in number, and shall include 
the past Presidents and the Hutton and Hector Medallists who have held 
their distinctions and positions prior to 3rd Februa^, 1919, and who at 
that date are members of the Institute. The remaining Original Fellows 
shall be nominated as provided for in Begulation 26 (a), and shall be 
elected by the said past Presidents and Hector and Hutton Medallists. 

22. The total number of Fellows at any time shall not be more than 
forty. 

23. After the appointment and election of the Original Fellows, as pro- 
vided in Begulation 21, not more than four Fellows shall be elected in any 
one year. 

24. The Fellowship shall be given for research or distinction in science. 

25. No person shall bo elected as Fellow unless he is a British subject 
and has been a member of one of the incorporated societies for three years 
immediately preceding his election. 

26. After the appointment and election of the Original Fellows as pro- 
vided in Begulation 21 there shall be held an annual election of Fellows 
at such time as the Board of Oovernors shall appoint. Such election shall 
be determined as follows : — 

(a.) Each of the incorporated societies at Auckland, Wellington, Christ- 
church, and Dunedin may nominate not more than twice as 
many persons as there are vacancies, and each of the other 
incorporated societies may nominate as many persons as there 
are vacancies. Each nomination must be accompanied by a 
statement of the qualifications of the candidate for Fellowship. 

(6.) Out of the persons so nominated the Fellows resident in New is- 
land shall sele^^t twice as many persons as there are vacancies, if 
so many be nominated. 

(c.) The names of the nominees shall be submitted to the Fellows at 
least six months, and the names selected by them submitted 
to the Oovernors at least three months, before the date fixed 
for the annual meeting of the Board of Oovernors at which the 
election is to take place. 

(d.) The election shall be made by the Board of Oovernors at the annual 
meeting from the persons selected by the Fellows. 

(e.) The methods of selection in subclause (6) and of election in sub- 
clause (d) shall be determined by the Board of Oovernors. 

(/.) The official abbreviation of the title “ Fellow of the New Zealand 
Institute ” shall be F.N.Z.In8t.’* 


Ahbmdment to Bbgulatioms. 

Begulation 6 (a) of the rcgidations published in the New Zealand GazeUe 
of the 14th July, 1904, is hereby amended to read : — 

“ (a.) The publications of the Institute shall consist of — 

(1.) Such current abstract of the proceedingGi of the societies 
for the time being incorporated with the Institute as the Board 
of Oovernors deems desirable ; 

(2.) And of transactions comprising papers read before the 
incorporated societies or any general meeting of the New Zealand 
Institute (subject, however, to selection as hereinafter mentioned), 
and of such other matter as the Board of Governors shall from 
time to time for special reasons in each case determine to publish, 
to be intituled Traneaetione of the New Zealand InitUute. 
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THE HXJTTON MEMOBIAL MEDAL AND BE8EARGH FUND. 

DsotiAIUTIOM OF TbubT. 

This deed, made the fifteenth day of February, one thousand nine hundred 
and’ nine (1909), between the New Zealand Institute of the one part, and 
the Public Trustee of the other part : Whereas the New Zealand Institute 
is possessed of a fund consisting now of the sum of five hundred and fifty- 
live pounds one shilling (£655 Is ), held for the purposes of the Hutton 
Memorial Medal and Besearch Fund on the terms of the rules and regu- 
lations made by the Governors of the said Institute, a copy whereof is 
hereto annexed : And whereas the said money has been transferred to the 
Public Trustee for the punposes of investment, and the Public Trustee 
now holds the same for such purposes, and it is expedient to declare the 
trusts upon which the same is held by the Pubho T^tee : 

Now this deed witnesseth that the Public Trustee shall hold the said 
moneys and all other moneys which shall be handed to him by the said 
Governors for the same purposes upon trust from time to time to invest 
the same upon such securities as are lawful for the Public Trustee to 
invest on, and to hold the principal and income thereof for the purposes 
set out in the said roles hereto attached. 

And it is hereby declared that it shall be lawful for the Public Trustee 
to pay all or any of the said moneys, both principal and interest, to the 
Treasurer of the said New Zealand Institute upon being directed so to do 
by a resolution of the Governors of the smd Institute, and a letter signed 
by the Secretary of the said Institute enclosing a copy of such resolution 
certified by him and by the President as correct shall be sufficient 
evidence to the Public l?rustee of the due passing of such resolution : 
And upon receipt of such letter and copy the receipt of the Treasurer for 
the time being of the said Institute shall be a Bumdent discharge to the 
Public Trustee : And in no case shall the Public Trustee be concerned to 
inquire into the administration of the said moneys by the Governors of 
the said Institute. 

As witness the seals of the said parties hereto, the day and year 
hereinbefore written. 

BesoiiUtionb of Boabd of Govbbmorb. 

Bbbolvbo by the Board of Governors of the New Zealand Institute 
that — 

1. The funds placed in the hands of the Board by the committee of 
subscribers to the Hutton Memorial Fond be called “The Hutton 
Memorial Besearch Fund,” in memory of the late Captain Frederick 
Wollaston Hutton, F.B.S. Such fund shall consist of the moneys sub- 
scribed and granted for the purpose of the Hutton Memorial, and all 
other funds which may be given or granted for the same purpose. 

2. The funds shall be vested in the Institute. The Board of 
Governors of the. Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for trust-moneys 

8, A sum not exceeding £100 shall be expended m procuring a bronse 
medal to be known as " The Hutton Memorial Medal.” 



786 


Appetkdix, 


4. The fund, or each part thereof as shall not be used as aforesaid, 
shall be invested in such securities as aforesaid as may be approved of by 
the Board of Governors, and the interest arising from suon investment 
shall be used for the furtherance of tlie objects of the fund. 

5. The Hutton Memorial Medal shall be awarded from time to time 
by the Board of Governors, in accordance with these regulations, to 
persons who have made some noticeable contribution in connection with 
the zoology, botany, or geology of New Zealand. 

6. The Board shall make regulations setting out the manner in which 
the funds shall be administered. Such regulations shall conform to the 
terms of the trust. 

7. The Board of Governors may, in the manner prescribed in the 
regulations, make grants from lime to time from the accrued interest to 
persons or committees who require assistance in prosecuting researches 
in the zoology, botany, or geology of New Zealand. 

8. There shall be published annually in the Transacttons of the 
New Zealand Institute the regulations adopted by the Board as afore- 
said, a list of the recipients of the Hutton Memorial Medal, a list of the 
persons to whom grants have been made during the previous year, and 
also, where possible, an abstract of researches made by them. 


Bboulationh undbk which thr Hutton Memorial Mbdal shall be 

AWARDED and THE BbsKARCH FuND ADMINIBTBRBD. 

1. Unless in exceptional circumstances, the Hutton Memorial Medal 
shall be awarded not oftener than once in every three years ; and in no 
case shall any medal be awarded unless, in the opinion of the Board, 
some contribution really deserving of the honour has been made. 

2. The medal shall not bo awarded for any research published previous 
to the Slat December. 1906. 

3. The research for hich the medal is awarded must have a distinct 
bearing on New Zealand zoology, botany, or geology. 

4. The medal shall be awarded only to those who have received the 
neater part of their education in New Zealand or who have resided in 
New Zealand for not less than ten years. 

5. Whenever possible, tlie meaal shall be presented in some public 
manner. 

6. The Board of Governors may. at any annual meeting, make grants 
from the accrued interest of the fund to any person, society, or commit- 
tee for the encouragement of research in New Zealand zoology, botany, 
or geology. 

7. Applications for such grants shall be made to the Board before the 
30ch September. 

8. In making such grants the Board of Governors shall give preference 
to such persons as are defined in regulation 4. 

9. 'I'he recipients of such grants shall report to the Board before the 
diet December in the vear following, showing in a general way how the 
grant has been expended and what progress has l^n made with the 
research. 

10. The results of researches aided by grants from the fund shall, 
where possible, be published in New Zealand. 

11. The Board of Governors may from time to time amend or alter 
the regulations, such amendments or alterations being in all cases in con- 
formity with resolutions t to 4. 
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Award of thb Hutton Memorial Medal. 

1911. ProfoBdor W. B. Benham, D.Sc.. P.R.S., University of Otago— 
For researches in New Zealand zoology. 

1914. Dr. L. Cockayne, P.L S., F R.S. — For researches on the 
ecology of New Zealand plants. 

1917. Professor P. Marshall, M.A , D.Sc. — For researches in New 
Zealand geology. 

1920. Rev John E. Holloway, D.Sc. — For researches in New Zealand 
pteridophytic botany. 

1923. J. Allan Thomson, M.A., D.Sc., F.G.S., F.N.Z.Insi -’^For 
researches in geology. 

Grant prom the Hutton Memorial RKhEARCH Fund 

1919 Miss M. K. Mestayer— £10, for work on the New Zealand 
Mollusca. 

1923. Professor P. Marshall, M.A., D.Sc., F.N.Z.Inst. — £40, for 
study of Upper Cretaceous ammonites of New Zealand. 


HECTOR MEMORIAL RESEARCH FUND. 

Declaration of Trust. 

This deed, made the thirty-first day of July, one thousand nine hundred 
and fourteen, between the New Zealand Institute, a body corporate 
duly incorporated by the New Zealand Institute Act, 1908, of the one 
part, and the Public Trustee of the other part : Whereas by a declara- 
tion of trust dated the twenty-seventh day of January, one thousand 
nine hundred and twelve, after reciting that the New &aland Institute 
was possessed of a fund consisting of the sum of £1,045 lOs. 2d., held 
for the purposes of the Hector Memorial Research Fund on the terms of 
the rules and regulations therein mentioned, which said moneys had been 
handed to the Public Trustee for investment, it was declared (infer alia) 
that the Public Trustee should hold the said moneys and all other moneys 
which should be handed to him by the said Governors of the Institute 
for the same purpose upon trust from time to time, to invest the same 
in the common fund of the Public Trust Office, and to hold the principal 
and income thereof for the purposes set out in the said rules and regula- 
tions in the said deed set forth : And whereas the said rules and regu- 
lations have been amended by the Governors of the New Zealand Institute, 
and as amended are hereinafter set forth : And whereas it is czpedient 
to declare that the said moneys are held by the Public Trustee upon the 
trusts declared by the said deed of trust and for the purposes set forth 
in the said rules and regulations as amended as aforesaid : 

Now this deed witnesaeth and it is hereby declared that the Public 
Trustee shall hold the said moneys and all other moneys which shall be 
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handed to him by the said Governors for the same purpose upon trust 
from time to time to invest the same in the common fund of tiie Public 
Trust Office, and to hold the principal and income thereof for the pur- 
poses set out in the said rules and regulations hereinafter set forth : 

And it is hereby declared that it shall be lawful for the Public 
Trustee to pay, and he shall pay, all or any of the said moneys, both 
principal and interest, to the Treasurer of the said New Zealand Insti- 
tute upon being directed to do so by a resolution of the Governors of 
the said Institute, and u letter signed by the Secretary of the said Insti- 
tute enclosing a copy of such resolution certified by him and by the 
President as correct shall be sufficient evidence to the Public Trustee 
of the due passing of such resolution : And upon receipt of such letter 
and copy the receipt of the Treasurer for the time being of the said 
Institute shall be a sufficient discharge to the Public Trustee: And in 
no case shall the Public Trustee be concerned to inquire into the adminis- 
tration of the said moneys by the Governors of the said Institute. 

As witness the seals of the said parties hereto, the day and year first 
hereinbefore written. 


liules and Regulations made by the Governors of the tfew Zealand 
Institute in relation to the Hector Memorial Research Fund, 

1. The funds placed in the hands of the Board by the Wellington 
Hector Memorial Committee be called ** The Hector Memorial Research 
Fund,*’ in memory of the late Sir James Hector, K.C.M.6., F.R.S. 
Ihe object of such fund shall be the encouragement of scientific research 
in New Zealand, and such fund shall consist of the moneys subscribed 
and granted for ihe purpose of the memorial and all other funds which 
may be given or granted for the same purpose. 

2. The funds shall lie vested in the Institute. The Board of Go- 
vernors of the said Institute shall have the control of the said moneys, 
and may invest the same upon any securities proper for trust-moneys. 

3. A sum not exceeding one hundred pounds (£100) shall be expended 
in procuring a bronze medal, to be known as the Hector Memorial Medal. 

4. The fund, or such part thereof as shall not be used as aforesaid, 
shall be invested in such securities as may be approved by the Board 
of Governors, and the interest arising from such investment shall be 
used for the furtherance of the objects of the fund by providing thereout 
a prize for the encouragement of such scientific research in New ^aland 
of such amount as the Board of Governors shall from time to time 
determine. 

6. The Hector Memorial Medal and Prize shall be awarded annually 
by the Board of Governors. 

6. The prize and medal shall be awarded by rotation for the follow- 
ing subjects, namely — (1) Botany, (2) chemistry, (3) ethnology, (4) geo- 
logy, (5) physics (including mathematics and astronomy), (6) soology 
(including animal physiology). 

In each year the medal and prize shall be awarded to that investi- 
gator who, working within the Dominion of New Zealand, shall in the 
opinion of the Board of Governors have done most towards the ndvance- 
inent of that branch of science to which the medal and prize are in such 
year allotted. 

7. Whenever possible the medal shall be presented in some public 
manner. 
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Awabd of thb Hbotob Memorial Rbbbaboh Fund. 

1912. L. Cockayne, Ph.D., F.L.S., F.B.S. — For researchee in New 

Zealand botany. 

1913. T. H. Easterfield, M.A., Ph.D. — For researches in chemistry. 

1914. Elsdon Best— For researches in New Zealand ethnology. 

1916. P. Marshall, M.A., D.8o., F.G.8. — For researches in New 

Zealand geology. 

1916. Sir Ernest Sutherford, F.B.S. — For researches in physics. 

1917. Charles Chilton, M.A., D.So.,F.L.8.,C.M.Z.S. — For researches 

in zoology. 

1918. T. F. Cheeseman, F.L.S., F.Z.S. — For researches in New 

Zealand systematic botany. 

1919. P. W. Bobertson — For researches in chemistry. 

1920. S. Percy Smith — For researohes in New Zealand ethnology. 

1921. B. Speight, M.A., M.Sc., F.G.S. — For work in New Zealand 

geology. 

1922. C. Coleridge Farr, D.Sc. — For research in physical science, 

and more particularly work in connection with the mag- 
netic survey of New Zealand. 

1923. G. V. Hudson, F.E.S., F.N.Z.Inst.- For researches in New 

Zealand entomology. 

1924. D. Petrie, M.A., F.N.Z.lnst. — For researohes in New Zealand 

botany. 


REGULATIONS FOR ADMINISTERING THE GOVERNMENT 
RESEARCH GRANT.* 

All grants shall be subject to the following conditions, and each grantee 
shall be duly informed of these conditions : — 

1. All instruments, specimens, objects, or materials of permanent value, 
whether purchased or obtained out of or by means of the grant, or supplied 
from among those at the dismal of the Institute, are to be regarded, unless 
the Research Grants Comnuttee decide otherwise, as the property of the 
Institute, and are to bo returned by the grantee, for disposal according to 
the orders of the committee, at the conclusion of his research, or at such 
other time as tho committee may determine. 

2. Every one receiving a grant shall furnish to the Research Grants 
Committee, on or before the 1st January following upon the allotment of 
the grant, a report (or, if the object of the ^rant be not attained, an in- 
terim report, 'o be lenewed at the same date in each subsequent year until 
a final report can be furnished or the committee dispense with further 
reports), containing (a) a brief statement showing the results arrived at 
or the stage which the inquiry has reached ; (6) a general statement of the 
expenditure incurred, accompanied, as far as is possible, with vouchers ; 
(e) a list of the instnim nts, specimens, objects, or materials purchased or 
obtained out of the grant, or supplied by the committee, which are at 
present in his pomssion ; and (d) references to any transactions, journals, 
or other publications in which raults of the research have been printed. 
In the event of the grantee failing to send in within three months of 
the said 1st January a report satisfactory to the committee he may be 
required, on resolution of the Board of Governors, to return the whole of 
the sum allotted to him. 

* In addition to these regulations the Standing Committee is also bound by certain 
resolutions which appear on page 536 of volume 49, Trane. N.Z. IneL, and which grantees 
are aliO bound to ooserve. 
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3. Where a grant is made to two or more penone acting as a committee 
for the purpose of carr 3 dng out some reseai^, one member of the said 
committee ^all assume the responsibility of furnishing the report and 
receiving and disbursing the money. 

4. Papers in which results are published that have been obtained 
through aid furnished by the Government grant should contain an acknow- 
ledgment of that fact. 

5. Every grantee shall, before any of the grant is paid to him, be 
required to sign an engagement that he is prepar^ to carry out the general 
conditions applicable to all grants, as well as any conditions which may 
be attached to his |)articular grant. 

6. In cases where specimens or preparations of permanent value are 
obtained through a grant the committee shall, as far as possible, direct that 
such specimens shall be deposited in a museum or University college within 
the province where the specimens or material were obtained, or in which 
the grantee has worked. The acknowledgment of the receipt of the speci- 
mens by such institution shall fully satisfy the claims of the Listitute. 

7. In cases where, after completion of a research, the committee directs 
that any instrument or apparatus obtained by means of the grant shall be 
deposited in an institution of higher learning, such deposit shall be subject 
to an annual report from the institution in question as to the condition of 
the instrument or apparatus, and as to the use tliat has been made of it. 

RESEARt'ii Grants made for Period ending December, 1923. 
Through the Auckland Institute : 

Professor P. P. Worley, £25 for chemistry of the essential oils and oilier 
products of the New Z(»aland flora. 

Througli the Wellington Philosophical Society : — 

Dr. i \ E. Adams, £20 for completing pun'hase of astronomical instruments. 
Mr. F. Foster, £25 for collating the notes and manuscripts of the late 
Sir D. E. Ilutchins. 

Mr. II. Hamilton, £30 for research on the cave fauna of New Zealand. 
Mr. E. K. Lomas, £25 for research on the intelligence of school-children. 
Dr. E. Marsden, £100 for investigating the Taupo earthquake's. 

Mr. J. G. flyers, £10 for research on New Zealand Ilemiptera. 

Through the Philosophical Institute of Canterbury : — 

Dr. H. H. Allan, £30 for research on economic strains in rye-grasses and 
cocksfoot. 

Dr. i\ (\ Farr, £30 for research on the relationship of radium-emanation 
and goitre. 

Through the OtRgo In.stitute : — 

Mr. H. tJ. Finlay, £10 for researches in palai'ontology. 

Professor J. K. Inglis, £25 for research on essential oils of native plants. 

Through the Wanganui Philosophical Society 

Dr. P. Marshall, £50 for research on Upper Trctaceous fauna of New 
Zealand. 

N.B.-— The above grants were mmle fn)m moneys refunded by other 
grantees. 


THE CARTER BEQUEST. 

For extracts from the will of Charles Rooking Carter sea voL 48, 1916, 

pp. 565-66. 
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NEW ZEALAND INSTITUTE, 

1923. 

B8TABLI8HKD UNDBK AN AOT OF THB QBNUUAL ASBRMHTiY OF NEW ZEALAND 
INTITULED THB NKW ZEALAND IN8TITUTR ACT. 1867; KEOONBTITUTED BY 
AN ACT OF THE GENERAL AB8EMBLY OF NEW ZEALAND INTITULED THE 
NEW ZEALAND INHTITUTE AOT. 1603. AND CONTINUED BY THE NBW ZEALAND 
INSTITUTE ACT. 1006. 


BOARD OF GOVERNORS. 

EX OFFICIO. 

His Excellency the Governor-General. 

The Hoit. the Minister of Internal Affairs. 

NOMINATED BY THE GOVERNMENT. 

Dr. Charles Chilton, F.L.B., C.M.Z.S , F.N.Z.lnst. (reappointed Decem- 
ber. 1922) ; Dr. J. Allan Thomson, F.G.S., F.N.Z.lnst. (reappointed 
December, 1921); Mr. B. C. Aston, P.I.C., F.C.S., F.N.Z.lnst. (re- 
appointed December, 1921) ; Dr. Leonard Cockayne, F.B.S., F.L.8., 
F.N.Z.lnst. (reappointed December, 1922). 

RLBOTBD BY AFFILIATED BOCIETIEB. 1901. 

Professor E. Marsden, D.Sc., 

Wellington Philosophical Society ... Cotton, D.Sc., 

, F.G.S.. F.N.Z.lnst. 

ProfesBor H. W. Segar, M.A., 

Auckland Institute ... ... ... Ph.D., F.N Z.Inst. 

Professor F. P. Worley, D.St*. 

F. W. Hilgondorf, M.A.,D.Sc., 

Philosophical Institute of Canterbury... F.N.Z.lnst. (elected 1922). 

Mr. A. M . Wright, A.I.C., F.C.S. 

Hon. G. M. Thomson, F.L.S., 

Otago Institute ... ... ... ' F.N.Z.lnst., M.L.C. 

(Mr. W. G. Howes, F.E.S. 

Hawke’s Bay Philosophical Institute ... Mr. H. Hill, B.A., F.G.S. 

Nelson Institute ... ... ... B. J. Tillyard, M.A., D.Sc., 

P.L.8., F.E.S. 

Manawatu Philosophical Society ... Mr. M. A. Eliott. 

Wanganui Philosophical Society P. Marshall, M.A., D.Sc., 

F.G.S., F.N.Z.lnst. 

Poverty Bay Institute ... ... Ven. Archdeacon H. W. 

Williams, M.A. 
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Apftndtm. 

OFnOEBB FOR THB YBAR 1998. 


Pbesiobmt : Professor H. B. Kirk, M.A., F.N.Z.Inst. 

Hon. ThbasubUb: Mr M. A. Bliott. 

Hon. Editob : Mr. Johumes G. Andersen, F.N.Z.Inst. 

Hon. Libbabian : Professor C. A. Cotton, D.Se., P.G.B., F.N.Z.In8t. 

Hon. Sbobbtaby ; Mr. B. C. Aston, F.I.C., F.C.S., F.N.Z.Inst. 
(Box 40, PoBt‘Offioe, WfillingtoD). 

Hon. Beturnino Offioeb : Professor H. W. Segar, M.A., Ph.D., 

P.N.Z.In8t. 


AFFILIATED SOCIETIES, 1033-38. 


Name of Bociety. Soorotary'i ^xlDe and Addrass. Data of AfBUation. 


Wollington PhiloBophioal E. K. Lomaa, Training College, 10th June, 1866. 
Society Kelburn, Wellington 

Auckland Institute • , T. F. Oheeseman, Auckland In- ' 10th June, 1868. 

Btitute and Museum, Auckland ' 

Philosophical Institute of 0. B. Foweraker, Cantetbury 22nd October, 1866. 
Canterbury College, Christchuroh. 

Otago Institute « • • . Wm. Martin, Musselburgh Rise, 18th October, 1869. 

Dunedin • I 

Hawke’s Bay Philosophical C. F. H. Pollock, P.O. Box 801, ! Slst March, 1876. 
Institute Napier 

Nelson Institute «• .« Mrs. Margaret Graham, Nelson | 20tb December, 1888. 

Manawatu Philosopbioal Chas. T. Salmon, P.O. Box 298, | 6th January, 1905. 
Society Palmerston North I 

Wanganui Philosopbioal J. P. Williamson, P.O. Box 171, 9nd December, 1911, 
Society Wanganui 

Poverty Bay Institute . . John Mount, Gisborne . . 1st February, 1919. 
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NEW ZEALAND INSTITUTE, 

1924. 

IBTABIiISHBD UNDER AN AOT OF THE GENERAL ASSEMBLY OF NEW ZEALAND 
INTITULED THE NEW ZEALAND INSTITUTE AOT. 1807: HBCONITITUTED BY 
AN AOT OF THE GENERAL ASSEMBLY OF NEW ZEALAND INTITULED THE 
NEW ZEALAND INSTITUTE ACT, 1908, AND CONTINUED BY THE NEW ZEALAND 
INSTITUTE ACT. 1906 


BOABD OF QOVERNOB8. 

EX OFFICIO. 

His Sxcellenoy the Governor-General. 

The Hon. the Minister of Internal Affairs. 

NOMINATED BY THE GOVERNMENT. 

Dr. Charles Chilton, F.L.S., C.M.Z.8., F.N.Z.lnst. (reappointed Decem- 
ber, 1932) ; Dr. J. Allan Thomson, F.G.8., F.N.Z.lnst. (reappointed 
December, 1928); Mr. B. C. Aston, F.I.C., F.C.8., F.N.Z.lnst. 
(reappointed December, 1933); Dr. Leonard Cockayne, F.B.S., 
F.L.S., F.N.Z.lnst. (reappointed December. 1922). 

ELECTED BY AFFILIATED SOCIETIES, 199S. 

Mr. G. V. Hudson, F.E.S., 

Wellington Philosophical Society ... • jif ' Morgan. M.A., 

F.G.S.. P.N.Z.In8t. 

Professor H. W. Segar, M.A., 

Anekland Institute ... ... ... ‘ Ph.D., F.N.Z.lnst. 

Professor F. P. Worley, D.Sc. 

I Professor C. Coleridge Farr, 
Philosophical Institute of Canterbury... - ’ M^’^ighi,^ A.La! 

( F.C.8. 

Hon. 6. M. Thomson, F.L.S., 

Otago Institute ... ... ... - F.N.Z.lnst., M.L.C. 

* (Professor J. Malcolm, M.D. 

Hawke's Bay Philosophical Institute ... Mr. H. Hill, B.A., F.O.S. 

Nelson Institute ... ... ... Professor T. H. Rasterfield, 

M.A., Ph.D., F.I.C., F.N.Z. 
Inst. 

Manawatu Philosophical Society ... Mr. M. A. Eliott. 

Wanganui Philosophical Society ... P. Marshall, M.A., D.Sc., 

P.G.S., F.N.Z Inst. 
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OFFIOBRS FOR THE TEAR 1934. 

President: Dr. P. Marshall, M.A., RG,8., F.N.Z.Inst. 

Hon. Tebabubbb: Mr. M. A. Eliott. 

Hon. Editor : Mr. Johannes C. Andersen, F.N.Z.Inst. 

Hon. Libbabian : Professor H. B. Kirk, M.A., F.N.Z.Inst. 

Hon. Bboubtary: Mr. B. C. Aston, F.I.C., F.G.S., F.N.Z.Inst. 
(Box 40, PoBt-offioe, Wellington.) 

Hon. Bbturnino Officer: Professor H. W. Segar, M.A., Ph.D., 

F.N.Z.Inst. 


AFFILIATED SOCIETIES. 1928-24. 


Name of Society. 


Wellington Philosophical 
Society 

Auckland Institute 


Philosophical Institute of 
Canterbury 

Otago Institute . . 


Hawke’s Bay Philosophioal 
Institute 

Nelson Institute . . 

Manawatu Philosophical 
Society 

Wanganui Philosophical 
Society 


Secretary's Name and Address. 


I E. K. Lomas, Training College, 
Krlburn, Wellington 

(Acting) L. T. Griffin, The 
Museum, Auckland 

C. E. Foweraker, Canterbury 
^ College, Cbristohuroh 

F. H. McDowall, Knox College, 
Dunedin 

G. F. H. Pollock, P.O. Box 801, 
Napier 

I Mis. Margaret Graham, Nelson 

Ohas. T. Salmon, P.O. Box 298, 
Palmerston North 

J. P. Williamson, P.O. Box 171, 
Wanganui 


Date of Attliation. 

10th June, 1868. 

10th June. 1868. 

22nd October, 1868. 

18th October, 1869. 

81st March, 1875. 

20th December, 1888. 
6tb January, 1905. 

2nd December, 1911. 
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FOBMEB MANAGER AND EDITOB. 

[Uhdxb thb Nbw Zbalamo Ikbtitotb Aot, 1867.j 

1867 - 1903 . 

Ueotor. Sit J«meH, H.D., K.C.M.Q.. F.R.S. 


PAST PBESIDENTS. 
1903 - 4 . 

Hutton, 0*pt*ln Frederiok Wollnaton, F.B.8. 


1906 - 6 . 

Hector, Sir Jamee, M.D. K.C.M.O., F.R.8. 

1907 - 3 . 

Tbomeon, Qeorge Malcolm, F.L.S. 

1909 - 10 . 

Hamilton, A. 

1911 - 12 . 

Cheeaeman. T. F., F.ti.S.. F.Z.S. 

1913 - 14 . 

Chilton, O., M.A., D.Sc., LIj.D., F.L.S., C.M.Z.S. 

1916 . 

Petrie, O., M.A., Ph.D. 


1916 - 17 . 

Benbam, W. B., M.A., D.Sc., F.Z.S., F.K.S. 

1918 - 19 . 

Coekajme, L., Ph.D., F.R.8.. F.L.S., F.N.Z.lnst. 

1920 - 21 . 

Baetetfleld, T. H., M.A., Ph.D., F.N.Z.lnst. 

1922 - 23 . 

Kirk, H. B.. H.A., F.N.Z.Inst. 



Appendix. 


HONORARY MEMBERS. 

£leoted 

Bateton, Profewor W., F.B.8., Merton, 8ttrrey» BogUnd 1916 

Beddard, F. B., D.8o., F.R.8., Zoological Society, London .. 1906 

Bragg, Professor W. H., F.R.8., University of London . . 1923 

Chree, Charles, M.A., D.Bo., LL.D., F.R.8., Kew Observatory, London . . 1924 

David, Professor T. Edgeworth, F.H.S., C.M.G., Sydney University .. .. 1904 

Davis, Professor W. Morris, Harvard University, Cambridge, Mass., U.8.A. . . 1913 

Dendy, Dr. A., F.R.S., King's College, University of London, England . * 1907 

Diels, Professor L., Ph D , University of Marburg .. 1907 

Einstein, Professor Albert, University of Berlin, Germany . . 1924 

Fraser, Sir J. G., D.C.L., No. 1 Brick Court, Temple, London, £.C. 4 . . 1020 

Goebel, Professor Dr. Carl von, University of Munich , . . . 1901 

Goodale, Professor G L., M.D., LL.D., Harvard University, Cambridge, 1891 

Mass., U.8.A. 

Gregory, Professor J. W., D.So., F.R.S., F.O.S., University, Glasgow . . 1920 

Hall, Sir A. D., M.A., K.C.B., F.R.S., Ministry of Agriculture, London . . 1920 

Haswell, Professor W. A., F.R.8, Mimihau, Woollahra Point, Sydney .. 1914 

Hedley, Charles, F.L.S., Australian Museum, Sydney • • . . 1924 

Hemsley, Dr. W. Hotting, F.R.S., Kew Lodge, 8t. Peter’s Road, Broadstairs, 1918 
Kent, England 

Klots, Professor Otto J., 437 Albert Street, Ottawa, Canada • • . • . • 1903 

Liversidge, Professor A., M.A., F.R.S., Fieldhead, Coombe Warren, Kingston 1890 
Hill, England 

Massart, Professor Jean, University of Brussels, Belgium 1916 

Mawson. Sir Douglas. B.E., D.So., The University, Box 498, Adelaide . . 1020 

Mellor, Joseph William, D.Sc. (N.Z.), Sandon House, Regent Street, Stoke- 1919 
on-Trent, England 

Meyriok, E., B.A., F.R.8., Marlborough College, England . . 1907 

Nordstedt, Professor Oito, Ph.D., University of Lund, Sweden .. 1890 

Rutherford, Professor Sir E., D.Sc., F.R.S., F.H.Z.Inst., Nobel Laureate, 1904 
Cambridge, England 

Bars, Professor G. O., University of Christiania, Norway 1902 

Stabbing, Rev. T. R. R., F.R.S., Tunbridge WeUs, England 1907 ^ 


Tbiselton-Dyer, Sir W. T., K.C.M.G., C.I.E., LL.D., M.A., F.R.6., Witcombe, 1894 
Gloucester, England 

Woods, Henry, M.A., F.R.S., F.G.S., University, Cambridge . • 


.. 1920 
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FORMER HONORARY MEMBERS. 

Bleotod . filocted 


Agardh. Dr. J. G 19001 

Agawis, Profeiisor Louis . . . . 1870 ! 

Arbor, E. A. Newell, M.A., So.D., 1914 i 
P.G.S., P.L.8. 

Avebury, Lord, P.O., F.K.8. . . 1900 j 

Baird, Professor Spencer F. . . 1677 
Balfour, Professor I. Bayley, F.H.8. 1014 
Beneden, Professor J. P. van . . 1888 
Berggren, Dr. 8. . . . . 1876 | 

Bowen, 8ir George Ferguson, 1873 
G.O.M.G. 

Brady, G. 8.. D.8o., F.U.8. . . 1906 

Bruco, Dr. W. 8. .. .. 1910 

Carpenter, Dr. W. B., O.B., F.R.S. 1888 | 
Clarke, Rev. W. B., M.A., F.K.8. . . 1876 
Codrington, liev. R. H., D.D. .. 1894 ^ 
Darwin, Charles, M.A., F.R.S. .. 1971 ' 
Darwin, Sir George, F. K.S. . * 1909 * 
Davis, J. W., F.G.8., F.L.S. . . 1891 ' 
Drury, Captain Byron, R.N. . . 1870 i 
Ellery, Robert L. J., F.R.S. . . 1883 | 
Etheridge, Professor K. , F.R.S. . . 1876 
Ettingsbausen, Baron von . . 1888 

Bvo,H. W., M.A 1901 

Pilhol,Dr.H 1876 

Finsoh, Professor Otto, Ph.D. . . 1670 
Flower, Professor W. H., F.R.S. . . 1870 
Oarrod, Professor A. H., F.R.S. .. 1878 
Gray, J. E., Ph.D., F.R.S. . . 1871 1 
Gray, Professor Asa • • . . 1886 

Grey, Sir George, K.C.B. . . 1872 

Oanther, A.D, M.., M.A.. Ph.D., 1878 
F.R.8. 

Uoohstetter, Dr. Ferdinand von . . 1870 

Hooker, Sir J. D., G.C.8.I., C.B., 1870 
M.D., F.R.S.. O.M. 


Howes, G. B., LL.D., F.R.B. . . 1901 
Huxley, Thomas H., LL.D., F.R.S. 1872 
Langley, S. P. .. .. .. 1896 

Lindsay, W. Lauder, M.D., F.R.S.E. 1871 
Lydekker, Richard, F.R.S. 1896 

Lyell, Sir Charles, Bart., D C.L., 1873 
F.R.S. 

McCoy, Professor Sir F., K.C.M.G., 1888 


D.Sc., F.R.8. 

MoLach Ian, Robert, F.L.S. 1874 

Masses, George, F.L.S , F.R.M.8. 1900 

Milne, J., F.R.S. .. .. 1906 

Mitten, William, F.R.S 1896 


The Most Noble the Marquis of Nor- 1880 
manby, G.C.M.G. 

Mueller, Ferdinand von, M.D., 1870 
F.R.8., C.M.O. 

MfiUer, Professor Max, F.R.S. . . 1878 

Newton, Alfred, F.R S 1874 

Owen, Professor Richard, F.R.S. . . 1870 

Piokard-Cambridge, Rev. 0., M.A., 1873 
F.R.S.. C.M.Z.8, 

Richards, Rear-Admiral G. H. 1870 
Riley, Professor 0. V. . . 1890 

Rolleston, Professor G., M.D.. F.R.S. 1876 
Sclater, P. L., M.A., Ph.D., F.R.S. 1876 
Sharp, Dr. D - 1877 

Sharp, Richard Bowdler, M.A., 1885 
F.R.8. 

Stokes, Vioe-Admiral J. L. 1872 

Tenison- Woods, Rev. J. E., F.L.S. 1878 
Thomson, Professor Wyville, F.R.S. 1874 
Thomson, Sir William. F.R. 8. .. 1883 

Wallace, Sir A. R., P.R.8., O.M. . . 1893 
Weld. Frederick A., C.M.G. . . 1877 
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FELLOWS OF THE NEW ZEALAND INSTITUTE. 

Orkuxal Fkllows. 

(See New Zealand QazeUet 20th November, 1910.) 

Aaton, Bernard Oracroft, F.I.O., F.C.S. 

«tBenham, Professor William BlaxLand, M.A., D.Sc., F.R.S., F.Z.S. 
tBest, Elsdon. 

^tCheeseman, Thomas Frederiok, F.L.8., F.Z.S. { 

♦fChilton, Professor Charles. M.A., D.Sc., LL.D., M.B., C.M.. F.L.S.. C.M.Z S 
•tJCookayne, Leonard, Ph.D., F.R.S., F.L.S. 
fEasterfiold, Professor Thomas Hill. M.A., Ph.D. F.LC.. F.C.S. 

Farr, Professor Clinton Coleridge, D.Hc., F.P.S.L., ABSoo.M.Inst.C.E. 
Hogbon. George, C.M.O., M.A., F.G.S. { 

Hudson, George Vernon, F.E.S. 

Kirk, Professor Harry Borrer, M.A. 
ttMarshall, Patrick, M.A., D.So., F.G.a. F.R.G.S., F.E.S. 

*Petrie, Donald, M.A., Ph.D. 

tRuthorford, Sir Ernest, Kt., F.R.S., D.So., Ph.D., LL.D. 

Segar, Professor Hugh William, M.A. 

Smith, Stephenson Percy, F.R.O.S. | 

Speight, Robert, M.A,. M.Sc., F.G.S. 

Thomas, Professor Algernon Phillips Withiel, M.A., F.L.S. 

•Thomson, Hon. George Malcolm, F.L.S., M.L.C 
Thomson^ James Allan, M.A., D.So., A.O.S.M., F.G.S 


Fellows elected, 11 ) 21 . 

Cotton, Charles Andrew, D.Sc., A.O.S.M., F G.S. 

Hilgendorf, Frederick William, B.A., D.Sc. 

Holloway, Rev. John Ernest, L.Th., D.So. 

Phrk, Professor James, M.Ain.lnst.M.E., M.Inst.M.M., F.G.S. 

Fellows elected, 15 ) 22 . 

Laing, Robert Maloulm, M.A., B.So, 

Marsden, Ernest, D.So., F.R.A.S. 

Morgan, Peroy Gates, M..A., F.G.S., A.O.S.M. 

Somiuerville, Dunoan McLaren Young, M.A., D.Sc., F.R.S.E. 

Fellows elected, 1923 . 

Williams, Ven. Archdeacon Herbert William, M.A. 

Andersen, Johannes Carl. 

Fellows elected, 1924 . 
Smith, William Herbert Guthrie. 

Tillyard, Robin John, M.A., D.Sc., So.D., F.1,.S., F.E.S. 


• Past Prri-Wont. 


t Hertor .MpdallUt. 


t Hutton Mcdallltft. 


I DcMJtased. 
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ORDINARY MKMBEIW. 


WELLINGTON PHILOSOPHICAL SOCIETy. 

I* Life Men) lien.] 


Aokland, K. VV., P.<>. Box 928, Wellington. 

Adams, E., O.Sc., A.l.A. (l^mdon), 
F.H.A.Sm Hector Observatory, Wellington. 

Adkin, (i. L., Queen Street, Levin. 

Andersen, Johannes C., F.N.Z.Inst., AU^x- 
ander Turnbull Library, Bowen Street, 
Wellington. 

Anderson, W. J., M.A., LL.D., 31 Shannon 
Stn*et, Wellington. 

Andrew, IL L., -Dominion Laboratory, Wel- 
lington. 

Aston. B. F.l.C., F.C.S., F.N.Z.ln8t.. 
Dominion Laboratory, Wellington. 

Atkinson, E- H., 71 Fairlie Terrace, Kelburn. 

Baillie, H., Publio Library, Wellington. 

Baldwin, E. S., 215 Lambton Quay, Wel- 
lington. 

Baldwin, — , Inspector of Machinery, Wel- 
lington. 

Balneavis, H. li. H., Parliament Buildings, 
Wellington. 
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Edmiston, H. J., care of Ohamptaloiip and 
Edmlaton, Queen Street, Auckland. 

£gerton« Profc*Hnor W., Univeraity College, 
Auckland. 

Ellingliam, W. li., (^uNtoina Street, Aucklarin. 

Elliot, Sir George, Imperial Buildings. Auck- 
land. 

Elliot, W., Imperial Buildingn, Queen Stn^et, 
Auckland. 

Ellin, A. P., Argyle Street, Ponsonhy. 

Endoan, J., jun., Waitemata Hotel, Auckland. 

Entrioan, A. J., Cust<»nm Street, Auckland. 

Entrican, A. R., University College, Auckland. 

Entrican. .1. (^, CuHtoins Mreet. Auckland. 

Evans, E. W., care of Brown, Barrett, and 
Co., Customs Street, Auckland. 

Kwen, J. F. A., care of Sarguod, Son, and 
Eh on (Limited), Victoria Street West, 
Auckland 

Fairelough, Dr. W. A , Imperial RuildingN, 
Queen Slro(‘t, Auoklatul. 

Falla, R. A., 41 Calliope Road, Dovonport. 

Farrell, R., Anglcsoa Street, Auckland. 

Fenwick, Dr. G., A.M.P. Buildings, Auck- 
land. 

Fenwick, R., care of T. and S. Morrin and 
Fenwick, High Street, Auckland. 

Firth, R. W., Wymondslcy Hoad, Otahuhu. 

Fisher, F. S., Birkdale. 

Fleming, Q. A., Kemuera Hoad, Hemuera. 

Fleming, J., 142 Grafton Road, Auckland. 

Floranoe, H. S., Barrister, Russell, Bay of 
Pleniv. 

Fowids, Hon. G., Queen Street, Auckland.* 

Fowlds, G., jun., Queen Street, Auckland. 

Fraser. W. M., C.K . Whangarci. 

Frator, J. W., Stock Exchange, Auckland 

Frator, Oimtain W., Manukau Road, Parnell. 

Furness, C. H., Customs Street East, Auck- 
land. 

Ceddes, A., Brown, Barrett, and Co., Customs 
Street, Auckland. 

George, G., Technical College, Wellesley 
Street, Auckland. 

Gerard, E., Union Buildings, Customs Street, 
Auckland. 

Gibson, Noel, Dilworth Institute, Kemuera, 

Qiliillan, H., St. Stephen’s Avenue, Parnell. 

Gillett, J , oare of Hoiland and Qilleti, 
Albert Street, Auckland. 

Gillies, A. W., Oourtville, Eden Crescent 
Auckland. 

Girdler, Dr., Khyber Pass Road, Auckland. 

Qleeson, J. C., Lower Symonds Street, Auck- 
land 

Goldie, A., Wallaoe Street, Ponsonby 

Goldie, D., Imperial Buildings, Auckland. 

Goldie, H., Imperial Buildings. Auckland. 


Gordon, Dr. F. W., Hillsborough. 

<4raham, A. G., oare of Brisooe and Co., 
Customs Street, Auckland. 

Graham, G., 25 Grafton Road, Auckland. 

Grant, Miss J., M.A., Devonport. 

Gray, A., Smeeton's Buildings, Queen Street, 
Auckland.* 

Grav, Alan A., car© of G. W. Wilton and Co., 
Sbortlarid Street, Auckland. 

Gray, S., Tohh (*lerk, Mount Eden. 

Gray, W. A., M.InBt.C.E., Smeetoii’s Build- 
ings, Auckland. 

Qreenhough, H. P., 20 LBhngton Road. 
Remuera. 

Gribbin, G., oare of Nicholson and Gribbin, 
Imperial Buildings, Queen Street, Auck- 
land. 

Grierson, H. C., Architect, 423 N.Z. Insurance 
Building, Auckland. 

Griffin, L. Museum, Auckland. 

Gross, R. ()., Wairiki Road, Mount Eden. 

I Gulliver, T. V., 503 Now Zealand Insurance 
, Buildings, Auckland. 

I Qummer, W. H., N.Z. lusuranoe Buildings, 

I Auckland. 

Gunson, J. H., C.M.O., Mayor of Auckland. 

Haddow, J. G., Wyndham Street, Auckland. 

I Haines, H., F.H.C.S., Shortland Street, Auck- 
land. 

Hall, Edwin, SoaolitT Road, Oneliunga. 

Hall, f1. W., P.O. Box 1048, Auckland. 

I Hamer, W. H., C.E., Harbour Board Offices, 

I Auckland. 

I Harbutt, S. J., Selw^ Road, Epsom. 

I Hardio, J. C., High Street, Auckland. 

I Harding, E., Private Bag, Dargavilli*. 

Hardley, J. W., Customs Street, Auckland. 

Harris, Louis, Huntly. 

Harman, W. B., M.Sc., 5 Benson Hoad, 
Remuera. 

Harvey, A., Lower Albert Street, Auckland. 

Hay, D. A., Montpellier Nursery, Kemuera. 

Hav, Douglas, Stock Exchange, Queen Street, 

I Auckland. 

Hay, Mihh, (Tiaftun Rood, Auckland. 

Hemmingway, W. H., Union Buildings, Cua- 
' toms Street, Auckland. 

I Heniung, G., 30 Hemueni Road, Kemuera. 

Horrics. Hon. Sir W. H., M.P., WolUn^n. 

I Heekoth, H. R., Hesketb and Richmond, 
I Wyndham Street, Auckland. 

Hesketh,S., Hesketh and Richmond, Wynd- 
ham Street, Auckland. 

I Hill, J. C., care of Hill and Plummer, Queen 
Street, Auckland. 

Hills, F. M., Ainey Road, Hemuera. 

Holdemess, D., Harbour Board Offices, Auck- 
land. 

Holmdeii, Dr., Jervois Road, Ponsonby. 

Horton, £., Berald Office, Queen Street, 
Auckland. 

Horton, H., Herald Office, Queen Street, 
Auckland. 

Houghton, C. V., New Zealand Shipping 
Company, Quay Street, Auckland. 

Hovell, S. W., Kenny Street, WaihL 
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Hudson, C.f Mount Eden Hoad, Auckland. 

Hudson, J. H., G.P.O., Auckland. 

Hull, Miss Cecil, Girls' Grammar 8ohuo]. 
Auckland. 

Hunter, Ashley, O.E., Swanson Street, Auok- | 
land. 

Inglis, Dr. B. T., Alfred Street, Auckland. 

Isaacs, R. C., St. George's Bay Hoad, Parnell. 

Jaobion. J. H., Customs Street, Auoldand. 

Jackson, Thornton, Shortland Street, Auck- 
land. 

Johnson, ('. W-, B.A., University College, 
Auckland. 

Johnson, H. Dunbar, 1.51 Keaton Road, 
Auokluid. 

Johnson, Professor J. 0., M.So., University 
College, Auckland.* 

Johnston, llallyburton, Ngatea, llauraki 
Plains. 

Johnston, J. H., Stewart and Johnston. W. 7 nd- 
ham Street, Auckland. 

Johnstone, A. H., Fort Street, Auckland. 

JoU, L., Mount Eden. 

Kalaugher, J. P., Education Offices, Auck- 
land, 

Kenderdine, J., Sale Street, Auckland. 

Kent, G. S., St. Stephen's Avenue, Parnell. 

Kissling, If. P., St. Stephen’s Avenue, Par- 
nell. 

Knight, G., Asquitb Avenue, Mount Albert. 

Laidlaw, H. A., Hobson Strind, Auckland. 

Lamb, J. A., Arney Hoad, Uemuera. 

Lamb, S. E., B.Sc., University (/ollegcs Auok 
land. 

Lamont, T., North Avenue, Uevonport. 

Lancaster, T. L., B.So., University College, 
Auckland. 

Lang, Kir F. W., Queenstown Hoad, One- 
hunga. 

Lamer, V. J., Swanson Street, Auckland. 

I.ia Roolie, W. E., Wajiiti Avenue, Hemuem. 

La Hoche, W., Wapiti Avenue, Kemuera. 

Laurie, B. A., oaie of W. S. Laurie and Co., 
Customs Street, Auckland. 

Le Hoy, E., 42 Queen Street, Auckland. 

l^wisham, W. C., care of Robertson Bros,, 
Quay Street, Auckland. 

Leyland, S. H., care of Leyland and O'Brien, 
Customs Street West, Auckland. 

Leyland, W. B., care of lioyland and O’Brien, 
Customs Street West, Auckland. 

Leys, Cecil, Star Office, Shortland Street, 
Auckland. 

Leys, T. W., LL.D., Star Office. Auckland. 

Logan, K., P.O. Box 536, Auckland. 

Long, D., Exchange luane, Auckland. 

Long, W. H., 16 St. Albans Avenue, Auck- 
land. 

Lowe, Dr. De Olivo, Lower Symonds Street, 
Auckland 

Lunn, A. G., care of Collins Bros., Wyndham 
Str^t, Auckland. 

Lusk, H. B., M.A., Kill's College, Kemuera, 

McCullough, Hon. W., Thames. 

Macdonald, Hugh R., 47 St. Stephen’s 
Avenue, Parnell. 

McDonald, Rev. W., Gardner Road, Epsom. 


MoGn^r, W. R., University College, Auck- 
land. 

Mollraith, Dr. J. W., 12 Mount iiobson 
Road, Kemuera. 

McIntosh. D. T., 5 Clay brook Road, Parnell. 

Maokay, Q. J., Queen Street, Auckland. 

Mookay, J. G. II., Ellison (Jhambers, Queen 
Street, Auckland. 

Maokellnr, Dr. E. D.. Manukau Hoad, Par- 
nell. 

Mackenzie, Dr. Kenneth, Princes’ Street, 
Auckland. 

McKenzie, CaptHiii (!., Devonfsirt. 

Macky, T. H., care of Macky, Logan, and Co., 
EUiott Street, Auckland. 

MeLaughlin, 1’. M., Phoenix ('hambers. Queen 
Str(‘t‘t, Auckland. 

Macmillnn, ('.. care of Auckland Institute, 
Auckland.* 

MoVeagh, R., Russell, Campbell, andMoVeagb, 
High Street, Auckland. 

M(‘Veugh, J. P., care of MoVeagh and Fleming, 
85 Qun(‘n Street. Auckland. 

Mahoney, 'P., Swanson Street. Aiieklnml. 

Mains, T., Papaioetoe. 

Mair, Captain G., 3rd Avenue, Tauranga. 

Mair, S. A. H., iiuiitorvillo, Wellmgiou. 

Major. 0. T.. King’s Collide, Hemuem. 

Makglll. Dr. H. il.. Health Department, Wei 
liugtoii. 

Mander, F., Hanfurly Road, Epsom. 

Marks, 1^., Chancery Street, Auc kland. 

Marriner, 11. A., New Zealand liiHuranoe ('om- 
pany. Queen Street. Auckland. 

Marshall. J., Te Ataabua, Rcmiiera Roetd. 

Maskill, T. G., 124 Symonds Street, Auckland. 

Mason, Mrs. F., West Town, Now Plymouth. 

Massey, Right Hon. W. F.. M.l'., Wi^tlington. 

Matthews, H. B., 01onbt*m Road. Reriiuera. 

Maxwell, L. G., Lower Hobson Street, Auck- 
land. 

Meniiie. J. M.. AUktI Street, .\uekiand. 

Merritt, H. T., N.Z. Insurarie^* Buildings, 
Auckland. 

Miller, E. V., 71 Upland Road, Ri^muera. 

Miller. K. N., Albert Strm)t, Tiiames. 

Milne. .1.. core of John Chamliers and Son, 
Fort Street, Auckland. 

Milne, Stewart, care of Milm and CJioyoo, 
Queen StriM>t . Auckland. 

Milsom, Dr. E. H. B . 18 Waterloo Quadrant, 
Auekland. 

Mitchelson, E. P., P.O. Box 873, Auckland. 

Mitchelson, Sir K., M.L.C., Waitaramoa, 
Remuera. 

Morgan, H. J., 1 Pent land Avenue, Mount 
Eden. 

Morrison, A. R., Palmerston Buildings, Qnoen 
Street, Auckland. 

I Morton, E., Customs Stnsjt, Auckland. 

Morton, H. B., Taumata, Wapiti Avenue 
Epsom 

Moees, H. C., No Deposit Piano Company 
High Street, Auckland. 

Mulgan, A. K., Star Office, Auckland 

Mullins, P., Shaddock Street, Mount Eden. 

' Munro, G. U., 96 Grafton Road, Auekland. 
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Aj>j)end\». 


Hyen, Hon. A. M., Queen Street, Auckland. 

B., Symonds Street, Auckland. 

Napier, W. J., Napier, Luxford, and Smith, 
A.M.P. BuildingH. Queen Street, Auck- 
land. 

Nathan, C. J., Cuftoma Street, Auckland. 
Nathan, D L., Shortland Street, Auckland. 
Nathan, N. A., Shortland Street. Auckland.** 
Neve, B., Technical College, Welleeley Street, 
Auckland. 

Nioool, G., Cuatome Street Weat, Auckland. 
Nioholaon, 0., Imperial Buildings, Queen 
Street, Auckland. 

Oliphant, P., 24 Symonds Street, Auckland. 
Oliver, W. R. B., F.L.S., Museum, Welling- 
ton.* 

Ostler, H. H , Shortland Street, Auckland 
Parr, Hon. C. J.. C.M.G., M.P., Shortland 
Street, Auckland 

Parr, P. Rm M.Sc.. Oaklaiide, Waikumete. 
PaTeun% D*. B,, Cobnial Sugar Company, 
Quay Street^ Ansddi^ 

Partridge, H. E.. Al^it Auckbnd. 
Patterson, 1). B., 23 Shortland StW.t, Auok- 
land. 

Peacock, J. A.. Queen Street, Auckland. 
Parkins, A. W., care of Balgety and Oo., 
Oustoma Street West, Auckland. 

Petrie. D., M.A.. Ph.D., F.N.Z.Iiist, Rose- 
mead,” Ranfuriy Road, Epsom. 

Philoox, T., 11 Fairview Road, Mount Eden. 
Pond, «T, A., F.C.S., Queen Street, Auckland. 
Porter. A., care of E. Porter and Go., Queen 
Street. Auckland. 

Potter, E. H., P.O. Box 230, Auckland. 
Pountney, W. H., Fort Street, Auckland. 
Powell, A. W. B., Shortland Street, Auckland. 
Powell, F. E., C.E , Ferry Buildings, Queen 
Street Auckland. 

Poynton. .1. W., 55 Epsom Avenue, Mount 
Eden. 

Price, £. A., Cambria Park, Papatoetoe. 
Prioe, T. G., 100 Queen Street, Auckland. 

a Dr, S. H., Hutchinson’s Avenue, New Lynn. 

ing. Miss, Diocesan School, Epsom. 
Purchas, Dr. A. C., Symonds Street, Auck- 
land. 

Pycroft, A. T., Railway Offices, Auckland. 
Pialph, W. J., Princes Street, Auckland. 

Rang! Hirou, Dr., care of iSiblic Health De- 
nartment Auckland. 

Ratcliff, W., P.O. Box 269, Hamilton. 
Rawnsloy, S., Federal Street, Auckland. 
Rayner. Dr. F. J., Queen Street, Auckland. 
Re^ Mr. Justioc, Supreme Court, Wellington. 
, Reed, Vomon, Kawalcawa. 

J^nshaw, F., Sharland and Co., Lome Street. 
Auckland. 

Rhodes, C., ” Ronaki,” Remuera. 

Richmond, H. P., Amey Road, Remuera. 
Robb, J., Victoria Avenue, Mount Eden. 
Roberton, A. B., Heather, Roberton, and Co., 
Fort Street, Auckland. 

Roberton, Dr. E., Marlmt Road, Remnera. 
Robertson, Dr. Carriok, Alfred Street, Auck- 
land. 


Robertson, James, Market Road, Remuera. 
Roche, H., Horahoia, near Cambridge, Wai- 
kato. 

Rollett, F. C., HerM Office, Queen Street, 
Auol^nd. 

Ropiha, T. T., Survey OflBoe, Anokland. 
Russell, E. N. A., care of Russell, Campbell, 
and MoVea^, High Street, Auckland. 

Salt, Q., MaoBride, M.So., Univenity Colbge, 
Auckland. 

Saunders, W. R., Commercial Union Insur- 
ance Company, Auckland. 

Saxton. A. C., P^ont, Sydney. 

Scott, D. D., Kempthome, Prosser, and Co„ 
Albert Street, AnoUand. 

Scott, Rev. D. D., The Manse, Onehunga. 
Segar, Professor H. W., MA., P.N.Z.Inst., 
Manukau Road. Parnell. 

Sbakeepear, Mrs. R. li., Whangaparaoa 
Shannon, J. W., 16 Dromome Road, Remuera. 
Shaw, F., Vermont Street, Ponsonby. 

Shaw, H., oare of PubUo library, Auckland. 
Short, W. P., M.Sc„ University College, 
Auckland. 

Shrewsbury, H., St. John Avenue, Epsom, 
^hroff, H. R., 108 Victoria Street, Auckland.* 
Rimi^nds, Rev. J. H., Wesby Training Col- 
lege 

Sim£>A. T., Ayonu®. Ep^m. 

SinoWr, A., Street. Auok. 

land. ■* 'Tk... . J 

Sinclair, 0., care ot mA Co., 

Queen Street, Auckland. ^ * u, 

Skeot, H. M., Fancartow 
Smith, F. W., 1 Eden Creaoent,‘A'J'*“'*“i 
Smith, Captam James, BVanklin jer®*"* 
Bonby. o J 

Smith, Miss H. Seth, Humtmeit*^ Koaa, 
Takapuna. a 

Smith, H. G. Seth. 88 Vbtoria 
Remuera.* i 


Smith, S. A., P.O. Box 843, Auokland. ^ 
Smith, Mrs. W. H., Princes Street, Auo'™”®* 
Smith, W. Todd, 3 Seavbw Road, Kemi 
SomerviUe, Dr. J., Alfred Street, Auokl^^ 
Somervilfe, J. M., Birkenhead, Auokland * 
Spedding, J. C., Blarket Road, Remuerg^' 
Stanton, J., Fort Street, Anokland. n . 
Stevenson, Arthur G., Gladstone R^^’ 


Mount Albert. 

Stewart, D. F., oare of R. S. Lamb ind 
32 Jamieson Street, Sydney. 

Stewart, J. W., Hamilton Road, Ponsonby.''n 
Stewart, John A., Kainga-tonn, Ranfuriy 
Road, Epeom. 

Stewart, R. Leslie, oare of Brown and Stewart, 
Swanson Street, Auckland. 

Streeter, S. C., Enfield Street, Mount Eden. 
Suter, A., 13 Ridings Road, Remuera. 

Swan, H. C., Henderson. 

Talbot, Dr. A. Q., A.M.P. Buildings, Queen 
Street, Auckland. 

Thomas, Professor A. P. W., M.A., F.L.6.» 

F.N.^Iiiet., Mountain Road, Sbsom. 
Thornes, J., 231 Manukau Road, Nrdell 
Tibbs, J. W., M.A., Ponsonby, Auokland. 
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Tinne, H., Union Club, Trafalgar Square, 
London.* 

Tomlinson, L. H., 97 College Hill, Auckland. 

Townion, W., Thames. 

Tronnson, J., Northcote. 

Tunks, C. J., Shortland Street, Auckland. 

Turner, E. C., oare of Turner and Sons, 
Market Square, Auckland. 

Upton, J. H., St. St^hen's Avenue, Auckland. 

Upton, P., South British Insurance Company, 
Queen Street, Auckland. 

Upton, P. T., P.O. Box 878, Auckland. 

Vaile, E. E., Broadlands, Waiotapu. 

Vailo, H. E. Queen Street, Auckland.* 

Voale, P. 0., B.So. 1 Beresford Street, Auck- 
land. 

Wade, Dr. Wallace, Elliot Street, New 
Plymouth. 

Wake, F. W., Cleave’s Buildings, High Street, 
Auckland. 

Wallace, T. F., Waihi Gold-mining Company, 
Shortland Street, Auckland. 

Wamook, J. A., 2 King Street, Grey Lynn. 

Watt, W. M., Dredging Office, Harbour 
Board, Auckland. 

Waraouth, G. W., Rarere Hoad, Takapuna. 

Weus, T. U., Westboume Road, Remnera. 

White, P. C., care of S. White and Sons, 
Customs Street West, Auckland. 

White, R. W., Wellington Street, Auckland. 

Whitley, W. S., Albert Street, Auckland. 

Whitney, C. A., Colonial Ammunition Com- 
pany, Auckland. 

Wnittome, F., Newmarket. 

WilHams, N. T., 71 Arney Road, Remuera. 

Williamson, C., Commercial Bank BuUdings, 
Auckland. 

Williamson, J. D., Northern Club, Auck- 
land* 

Wilson, Andrew, District Surveyor, Hangatiki. 


Wilson, 0. A., P.O. Box 1081, Auckland. 

Wilson, F. W., HerM Buiidi^, Auckland. 

Wilson, G. A., Wilson and Chnham, Ferry 
Buildings, Auckland. 

Wilson, John, New Zealand Insurance Build- 
ings, Queen Street, Auckland. 

Wilson, J. A., oare of A. Eady and Sons, 
Queen Street, Auckland. 

Wilson, J. M., Portland Road, Remuera. 

Wilson, Liston, Upland Road, Remuera. 

Wilson, Martyn, Rosollo, Lower Remuera. 

Wilson, Mrs. R. M., Russell Road, Remuera. 

Wilson, W. R., Herald Office, Queen Street, 
Aucl^nd. 

Wily, H., Mauku. 

Wing, S., Hellabys Limited, Shortland Street, 
Auckland. 

Winkolmann, H., Victoria Arcade, Auck- 
land. 

Winstone, F. M., Claude Road, Epsom.* 

Winstone, G., sen.. Queen Street,' Auckland. 

Wiseman, F., Queen Street, Auckland. 

Wiseman, J. W., Albert Street, Auckland. 

Withy, E., oaro of Auckland Institute, Auck- 
land.* 

Wood, Right Rev. C. J., D.D., Bishop of 
Hfelwesia, England.* 

Woollams, W. H., Queen Street, Auckland. 

Worley, Professor F. P., D.Sc., University 
College, Auckland. 

Wright, R., oare of A. B. Wright and Sons, 
Commerce Street, Auckland. 

Wright, R. Scabrook Avenue, New Lynn. 

Wright, R., jun., Seabrook Avenne, New Lynn. 

WyUie, A., C.K, City Electrical Engineer, 
Auckland. 

Yates, E., Albert Street, Auckland. 

Young, J. L., Henderson and Macfarlane, 
Customs Street, Auckland. 


PHILOSOPHKiAL INSTITUTE OF CANTERBURY. 
Life members.] 


Auland, Dr. H. T. D., 381 Montreal Street, 
Ghristchuroh. 

Acland, H. D., 42 Park Terrace, Christ- 
church. 

Adamson, R. de B., Boys' High School, 
Timaru. 

Alexander, R. £, Canterbury Agricultural 
College, Unooln. 

Allan, H. H., M.A., D.Sc., F.L.S., FeUding. 

Allison, H., care of Harman and Stevens, 
Christchuroh. 

Alves, Miss, 536 Ha^y Avenue, Christchurch. 

Andean, Mrs*, Murohiston, St Martin's* 
Christchuroli. 

Anderson, J. G., M.So., Boys' High School, 
Liveroaigill. 

Arohev, G. £., M.A., Canterbury Museum, 
Christchurcb, 


Askew, H. 0., M.A., Konini Road, Riccarton. 

Bamford, P. G., B.E., Canterbury College. 

Barnett, W. J. F., Cathedral Square, Christ- 
church. 

Bates, D., 5 Cranmer Square, Christchurch. 

Beaven, A. W., oare of Andrews and Beaven, 
Moorhouse Avenue, Christchurch. 

Beere, Miss M., Public Hospital, Timaru 

Belsbaw, Horace, care of W.E.A., Christ- 
church 

Berry, R. E., 165 Manchester Street, Christ- 
church. 

Bevan- Brown, C. £., M.A., Hackthome Road, 
Christchurch. 

Bevan-lkown, Dr. C. M., Hospital, Christ- 
church. 

Bingham, S. C., 7 Cashel Street, Christchurch. 

Bird, J. W., M.A., Scots College, Wellington. 
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Appendix. 


Biibop, B* C.t Gas Office, 77 Worcester 
Street, Christohureh. 

Booth, G. T., 242 Papanui Road, Christohureh. 

Borrie, Dr. F. J., 236 Hereford Street, Christ- 
church. 

Borrie, Mias, 236 Hereford Street, Christ- 
ohuroh. 

Botvker, fhiorge, Timaru. 

Bradley, Orton, Charteris Bay. 

Bridge, H. \V., Dyer’s Pass Hoad, Cashmer,\ 

Brittin, Guy, Riwaka, Motueka, Nelson. 

Broadhead, H. D., M.A., ijitt.l).. Canterbury 
College, Christohureh. 

Brook, W., M.A., Education Office, Christ- 
church. 

Brown, Professor Macmillan, M.A., LL.D., 
** Holmbank," Cashmere Hills.* 

Bumes, Mrs., Warwick Uouhc, 52 Armagh 
Street, (’hristchiirch. 

Burnett, T. D., Cave, South Canterbury. 

Burns, Dr. W. C., Timaru. 

Calvert, G. G., (Canterbury College. 

Campliell, J. W., Hoaview Road, New Brighton. 

Candy, Miss A. F., M.A., Canterbury College, 
Christchurch. 

Candy, F. R., care of Tramway Board Office, 
Christchurch. 

Chilton, Professor C., D.Sc., M.A., LL.D., 
F.N.Z.Inst., F.US., Canterbury College, 
Christchurch.* 

Christenson, C. E., Rotorua. 

Clark, W. H., 100 Bealey Avenue, (.’hrist- 
church. 

Coates, C. l\, 134 Horef(»rrl, Street, (’hrist- 
ohurch. 

Colee, W. C., M.A., Schoolhouso, Waimataitai, 
Timaru. 

Coles, W. R., 358 Gloiieester Street, Christ- 
church. 

Collins, J. 0., care of Collins and Hannan, 
Christchurch. 

(Jondliffe, Professor J. B., M.A., Canterbury 
0)llege, Christchur(*h. 

Cowley, S. R., 166 Antigua Street, Christ- 
church. 

C()X, P. T., (Canterbury College, ('hristchurch. 

Ciithbert, Mrs. T. Y., 7 Rugby Street, Christ- 
chuH’h. 

Dash, (Jharles, 233 Norwooil StWM't, Becken- 
ham, Christchurch. 

Day, James S., rare of Doimnion Trust Com- 
pany, 163 Hereford Street, Christchurch. 

Deans, James, Horoebush. 

Deans, John, Kirkstyle, Coalgabe. 

Deans, William, Sandown, Waddington. 

Denham, Professor H. G., M.A., D.Sc,, Ph.D., 
Canterbury College. 

* Dobson, A. Dudley, M.Tnst.C.K., 76 Merivale 
Lane, Christchiu'ch. 

Dorrion-Smith, Major A. A., D.S.O., Tresco 
Abbey, Scilly, England. 

DougaU, J. J., 105 Clyde Road, CIhristchurch 

Drummond, James, F.Tj.S., F.Z.S., LyUdton 
Timed, Christchurch. 

English, R., F.C.B., M.I.M.E., Gas Office, 
Christohureh 


Everist, W. M., 69 Dyer’s Pass Road, Christ- 
ohuroh. 

Fairbairn, A., P.O. Box 427, Christchurch. 
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I M.L.C.. 99 Eglinton Road, Mornington.* 

I Thomson, G. S., B.So., 99 Eglinton Road. 
Mornington. 

I Thornton, Miss M., Training College. 
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Oeoige Street. 


HAWKE’S BAY PHILOSOPHICAL INSTITUTE. 


[*Uto manben.] 


Absolom, J. A. 

Aldridge, A. E. 

Andersen, Miss A. M., Napier. 

Anderson, Andrew, Napier. 

Armour, W. A., M.A., M.So., Boys’ High 
School, Napier 


Ashcroft, Mrs., Napier. 
Ashcroft, P., Napier. 
Asher, Rev. .L A., Napier. 
Bennett, H. M., Napiw. 
Berry, Dr. J. A. 

Black, J. 
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Oliadwiok, R. M., Napier. 

Ohamborft, Bemaid, Te Mata. 

Ohambers, J.» Mukopeka, Hastings. 

OhamborSt Mason. 

Chambers, Maurice. 

Clark, T. P., Eskdale. 

Cook, A. W. 

(Jostello, £. T. 

Costello, Dr. ]. 

Cottrell, H. S., Napier. 

De Castro, F. K. 

Dinwiddie, B., Napier. 

Dinwiddle, W., Napier. 

Dixon, A. J. 

Dolan, B. J. 

Dunoan, Russell, Napier. 

Edgar, Dr. J. J., Napier. 

Edmundson, J. H. Napier. 

Fitzgerald, i)r. D. 

Cleadow, J. 

Graliam-Hobertson, Dr. F. 

Greig, Miss V. 

Guthrie* Smith, H., Tutira. ^ 

Harding. J. W., Mount Vernon, Woipukurau. 
Harding, T. B. 

Harding, W. A., Napier. 

Hay, T.e<ilie, Napier. 

Herriok, E. J., Hostings. 

Hill, H., B.A.. f G.S., Napier. 

Hislop, J., Napier,* 

Hobson, A. , . 

Holdsworth, J., Havelock North. 

Honour, W. B. 

Hutchinson, F., jun., Kissington. 

Hyde, Thomas, Napier. 

Kennedy, C. D., Napier. 

Large, J. S.. Napier.* 

Largo, Mias L., Napier. 
liBohy, Dr. J, P., Napier. 


I Longney, G. 

I Lowry, T. H., Okawa. 

I Money, C. C. 

1 Melioren, R. 

I McLean, R. p. D., Napier. 

1 MclH^rnon, S. 

! Mercer, Dr. W. B. 

Metcalfe, W. F., Kiritahi, Port Awanui. 

• Mitchell, VV. F. 

Moore, Dr. T. C., Napier. 

Moore, Dr. W. W., Napier. 

Morris, William 
Nelson, George. 

Oates, William. J.P.. Tokomaru Bay. 
Ormond, Frank. 

Ormond, G. C., Mahia. 

, O'Ryau, W., Waipiro Bay. 

Pallot, A. G.. Napier. 

1 Pallot. Mrs. U., Napier. 

I Pollock, C. F. H., Napier. 

1 Keaney, P. S. 

! Rees, E.T. 

1 Ringland, T. H., Napier. 

Sagar, Mrs. M. J., Napier. 

• Saiasbiiry, G. O., Wairoa. 

Smith, Hector J., Olrig.* 

Straohan, D. A., M.A., Napier. 

Swansegor, Dr. P. 

Thorp, 1*., Napier. 

Thomson, J. Napier. 

Tiffen, G. W., Gisborne. 

Vautier, T. P , Napier. 

Waterhouse, R. W. 

Waterworth, Dr. G. 

Whetter, R. Q., Napier. 

Williams. F. W., Napier. 

Williams, Ven. Archdeacon H. W., (Hsbomo. 
Wilton, T. J., Port Ahuriri. 


NELSON INSTITUTE. 


Askew, Rev. (\ F., The Deanery. Nelson. 
Bartel, J. G., (\)llinKwood Street. 

Bruce, James, Britannia Heights. 

Caradus, E., (^oUege House, Wairaea Rowl, 
Curtis, Dr. K. M., Cawthron Institute. 
Cortis, W. S., Tasman Street. 

Cunningham, G., Wainni Street. 

Duncan, H. R., Hardy Street. 

Davies, W. C., Cawthron Institute. 
Easterfield, Professor, Cawthron Institute. 
Field, T. A. H., Rooks Road. 

Field, Mrs. T. A. H.. Rooks Road. 

Gibbs, F. G., ColUngwood Street. 

Gibbs, Dr. S., Hardy Street. 

Gillrison, Miss N., 72 Nile Street. 

Glasgow, J., Stoke. 

Harrison, H., Cawthron Institute. 
Harrison, J. Berkeley, Brougham Street. 
Hunter* Brown, H., Tory Street. 

Jamieson, Dr., J. P. S., Hardy Street. 
Johnston, Dr. W. S., Hardy Street 
Kelly, B. H., 26 Hampden Street West. 
Knapp, F. V., Alfred Street, 


McKhv, j. G.. Beuys’ College. 

Milligan, D. D., Cav^thron Institute. 

Moller, B. H., Collingwood Street. 

Muncrieff. ('aptain M. M., The Cliffs. 

Morley, E, L., Waimea Street. 

Mules, Bishop, Trafalgar Square. 

Murray, Miss B. J., Cawthron Institute. 
Phil|X)tt, A., Caw thorn Institute. 

Redgrave, A. J., Hardy Street. 

Rigg, T., Cawthron Institute. 

Kix-Trott, 11., Hardy Street. 

Rout, W*. Hardy Street. 

Russell, J., Sunnybank, Bronte Street. 
Sadlior, Bishop, Wath Brow, Brougham 
Street. 

Taylor, J., 84 Haven Roari. 

Tiliya^, Dr. R. J., Maitai Lodge. 

Turnbull, T. A., Hardy Street. 

Wharton, Miss B. A., Maitai Bank. 

Wharton, G. E., Maitai Bank. 

Whitwell, F., Drumduan, Suburban North. 
Worlev. W. F., Trafalgar Street Soiuh. 
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dppendw. 
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jUkew« Mrs.^ The Deftnorv, Neleon. 

Atkhiaoii, Mill M., Brou^am Street. 

Bidey, Mite 0., Hardy Street. 

Biatoy. Bliaa B., Haidy Street, 

Brads^w, C., Boys* College. 

Broad, C. H., Bo^* College. 

Burton, A., Ngatitama Street 
Cole, H. L., Brook Street. 

Collins, Mrs. Henn., Van Diemeu Street. 
Collins, Colonel the Hon R. Henn., Van 
Diemen Street. 

Fell, Mrs. C. Y., St John*s, Brougham Street. 
Gibbs, Miss R. L., Collingwood Street 
Gibbs, Miss £. J., Collingwood Street 
Gilkison, Miss 72 Nile Street 
Jennings, Miss, Weka Street. 


King, Cecil, care of Mias Flett, ColUngwood 
Street 

King, Mrs. Cecil, care of Mias Ftott, Colling- 
wood Street. 

I Kirby, Mias H., Cawthron Institute. 

I bieggo, J. R., Van Diemen Street 
Leggo, Mrs. J. R., Van Diemen Street. 
Monorieif, Mrs., The OllHs. 

Nottage, B., Boys* College. 

O'Brien, Miss, Shakespeare Walk. 

Pitcaithly, N., B^s* College. 

Rhodes, Miss B., Cawthron.Institnte. 

Satchell, Mrs., Rzaminer Street 
Satchell, Miss Ruth, Examiner Street. 

Tiller, W* 0., 39 Wsimea Road. 

* Wallace, J. R., Kawai Street 


BIANAWATC PHILOSOPHICAL SOCIETY. 
C^Lllemembcfs.] 


Akers, H., Duke Street. 

Bagnall, H. Q., 80 Te Aweawe Street 
Barnett, Dr. E. C., M.RC.S., M.R.C.P., 
Fiisherbert Street. 


Laroomb, E., C.E., Roy Street 


Batohdar, J. 0., Willow Bank. 

Bayly, Mrs., Patea. 

Bendall, W. £., Dairy Union. 

Bennett, G. H., The Square. 

Bett, D. H. B., as., ( h.B., M.R.C.S., 
M.R.C.P., Broad Street 
Blaokboume, Rev. H. Q., M.A., Vicarage. 
Burges, A., 139 Featherstnn Street 
Callanan, F., Bainesse. 

Cameron, W. B., 24 Russell Street. 

Cameron, W. H. L., Queen Street. 

Canton, H. J., Waldegrase Street 
Clausen, C. N., RangiUkei Street. 

Cockayne, A. H., Wellington. 

Cohen, a, Broad Street. 

OoUinsou, L. a. The Square. 

Crabb, E. H., College Street 
Cullen, Mrs., North Street 
Cunningham, 0. H, Department of Agri- 
culture. 

Edwards, R., C.B., Duke Street. 

Eliott, M. A., The Square. 

Fitsherbert, W. L., Broad Street 
Fuller, R. A., Alexandra Street. 

Gardner, Captain F. 6., Bank of New Zealand, 
Sydney.* 

Genand, J. B., The Square. 

Grace, R. H. F., National Bank. 

Grahain, A. J., The Square. 

Grigor, A., National Bm» 

Hannay, A., care of Msaaon and Barr. 
Hepworth, H., The Square. 

Homr, T. R., Rangitikei Street. 

Holben, E. R. B., Rangitikei Street 
Holbrook, H. W. F., 84 Rangitikei Street 
Hbpwood, A., Main Street 
Hughes, J. R., C.E., The Square. 

Hunter, W., 18 Ranj^kei Street 
Hurley, B. 0„ The Smiare. 

Johnston, J. Goring, Oakhurst. 

Keeling, G. W., College Street W. 


Laroomb, P., Boy Street 
Mahon A., The l^uare. 

Merton, J. L. C., LL.Bk, Rangitikei Street 
Miller, J., R.aS.E.. L.R.C.P.E., L.R.F.P. and 
S.G. 

Mills, Miss C. B., M.A., Girls* High School. 
Moore, Miss. 

Murray, J., M.A., High School. 

Nash, N. H., The Square. 

Needluim, F., Rangitikei Street 
Oakley, F. J., Rainforth Street. 

Opie, F. D., Technical School. 

Oram, M. H., M.A., LL.B., Rangitikei Street 
Park, W., F.R.H.S., College Street 
Peach, Dr. C. W., M.B., c!m., Broad Street 
Pigott, Miss £., 79 College Street. 

Boynton, J. W., S.M., Auckland.* 

Ross. R., Ferguson Street 
Russell, W. W., Rangitikei Street 
Salmon, C. T., Assoc, in Eng., Canterbury 
College, Rangitikei Street 
Seifert, A., George Street 
Seifert, H., Featherston Street W. 

I Seifert, L., George Street 
I Sheppard, F. J., Rangitikei Street 
Sim, £. Grant, Rangitikei Street 
Sinclair, N. H., Allen Street 
Smith, W. W., F.KS., Publio Reserve, New 
Plymouth. 

Stevens, J. H., Church Street. 

Stevensen, J. C., High School. 

Stowe, Dr. W. R., MKC.8., M.R.C.P., Linton 
Street 

Sutherland, A., Boundary Road. 

Taylor, 0., George Street 

Turner, W., Queen Street 

Welch, W., F.R.G.8.« Mosman*s Bay, N,8.W 

West, E. V., F.N.Z.I., King Street 

Whitaker, A., Gx^ Street 

Wilson, Bfias D., Rangitikei Street 

Wilson, Miss E. Gamoot, Rangitikei Street* 

Wood, J. R., Duke Street 

Wright, A. H, M., College Street 

Young, H. L., Cuba Street 
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WANGANUI PHILOSOPHICAL SOGISTY. 

life member.] 


Aldif , Morton, Wiokstood Place, Wanganu. | 

AWecin, Aleiander,4 Oambrao Plium, Aramobo. 

Alttaon, Thomas, 54 Qlasffow Street, Wanganui. 

Amass, A. H. R., M.A., Collegiate School, 
Wanganui 

Babba^ C. W., Main North Road, St. John's i 
Hill, Wanganui. ' 

Bassett, W. 0., St. John's Hill, Wanganui. 

Battle, T. H., Architect, Wanganui. 

Blair, Alan, care of Wanganui Brewery Com- 
pany, Wanganui. 

Brown, C. P., M.A., LLB., College Street, 
Wanganui 

Burnet, J. H., St. John's Hill, Wanganui. 

Cowper, A. E., Victoria Arenue, Wanganui. 

Grow, E., Wanganui. 

CMckahank, Miss, M.A., M.So., Girls' College, 
Wanganui. 

Currie, G., St. John's HOI Wanganui. 

D'Arcy, W. A., 11 Can^bell Street, Wanganui. 

Downes, T. W., River Trust Board, Wangimui. 

Drew, Harry, Victoria Avenue, Wanganui. 

Duigan, Herbert, Ridgway Street, V^mganui. 

Ford, C. R., F.R.G.S., College Street, Wanga- 
nni. 

Gibbons, Hope, Wanganui East 

Hall, William, Jocl&y Club OfBoe, Maria 
Place, Wanganui. 

Hatherly, Heniy R., M.R.C.S., Qonville, Wa- 
nganui.* 


Jack, J. B., St. John's Hill, Wanmui. 

Jones, Lbyd, Victoria Avenue, Wanganui. 

Liffiton, E. N., J.P., Ridgway Street, Wanga- 
nui. 

MoBetb, J. D. W., Wicksteed Place, Wanganui. 

MoFarlane, D., Ridgway Street, Wanganui. 

Marshall Professor P., M.A., D.So., F.G.S., 
F.N.Z.Inst. Collegiate School, Wanganui. 

Miles, F. F., M.A., Collegiate School Wanga- 
nui. 

Murdoch, R., P.O. Box 221, Wanganui 

Murray, J. B., St John’s HUl, Wao^ui. 

Neame, J. A., M.A., 47 Bell Street, Wanganui. 

Park, G.. B.Econi., Teohnioal College, Wa- 
I nganui. 

Robertson, A. C., Papaiti, Wanganui. 

Stevenson, Ruasell, Wicksteed Place, Wa- 
nganui. 

Sturge, A. C., M.A., Hurwoath School, Wanga- 
nui 

Sutherland, R. A. S., M.Sc., Collegiate School, 
Wanganui. 

Talboys, F. P., Tramways Manager, Wanga- 
nui. 

I Ward, J. T., Victoria Avenue, Wanganui* 

I Watt, J. P., B.A., LLB., Ridgway Street, 
I Wanganui. 

' Watt M. N., F.E.S., St John's Hill, Wanganui 
• Wilson, Mdxander, M.D., Wiokstoad Street, 
I Wanganui. 
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Appendix. 


SERIAL PUBLICATIONS RECEIVED BY THE LIBRARY OF 
THE NEW ZEALAND INSTITUTE. 1928. 


New Zealand. 

Auckland University : Calendar, 

Geological Survey : Bulletins. 

Houses of Parliament : Journals and Appendix. 

Journal of Agriculture, 

Journal of Science and Technology, 

New Zealand Employers* Federation : Industrial Bulletin, 

New Zealand Official Year-book. 

Polynesian Society : Journal. 

Statistics of New Zealand. 

Austhalia. 

Australasian Association for the Advancement of Science : Report. 
Australasian Institute of Mining Engineers : Proceedings. 

Australian Antarctic Expedition. 1911-14 : Reports. 

Australian Forestry Journal. 

Commonwealth of Australia. Fisheries : Parliamentary Report. 

New South Wales. 

Agricultural Department. N.S.W. : Agricultural Gazette. 

Australian Museum, Sydney: Records; Annual Rmort. 

Botanic Gardens ani Government Domains, N.S.W. : Report, 

Critical Revision of the Genus Eucalyptus. 

Linnean Society of N.S.W. : Proceedings. 

Northern Engineering Institute of N.S.W. : Papers. 

Public Health Department, N.S.W. : Annual Report. 

Queensland. 

Geological Survey of Queensland : Publications. 

Queensland NaturaUst. 

Royal Geo^phical Society : Journal, 

Royal Society of Queensland : Proceedings. 

South Australia. 

Adelaide Chamber of Commerce : Annual Report. 

Department of Chemistry. South Australia: Bulletins. 

Mines Department and Geological Survey of South Australia : Mining 
Operations; O.S. Bulletins and Reports; Metallurgical Reports; 
Synopsis of Mining Laws. 

Public Library, Museum, and Art Gallery of South Australia : Annual 
Report. 

Royal Society of South Australia : Transactions and Proceedings. 

Tabmanu. 

Royal Society of Tasmania : Papers and Proceedvngs. 
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VlCTOBlA. 

Advisory Committee : Report on Brown OoaL 
Department of Agriculture ; Journal, 

Pcid Naturalists' Club of Victoria : Victorian Naturalist, 

Mines Department and Geological Survey of Victoria : Annual Report ; 
Bulletins ; Records, 

Public Library, Museum, and National Art Gallery of Victoria : Annual 
Report, 

Boyal Society of Victoria : Proceedings, 


Wbstbrn Australia. 

Geological Survey of Western Australia : Bulletins. 

Royal Society of Western Australia : Journal and Proceedings, 

United Kingdom. 

Board of Agriculture and Fisheries : Fishery Investigations, 

Botanical Society of Edinburgh : Transactiom and Proceedings. 

British Association for the Advancement of Science : Report. 

British Astronomical Association : Jourml ; Memoirs ; List of Monbers, 
British Museum ; Catalogues ; Ouides ; Scientific Reports of British 
Antarctic Expedition^ 1910, 

Cambridge Philosophical Society : Proceedings. 

Cambridge University Library : Report, 

Department of Scientific and Industrial Research : Reports. 

Dove Marine Library : Report, 

Geological Society, London : Quarterly Journal, 

Geological Survey of Great Britain : Summary of Progress, 

Handbooks y Commercial Towns , England. 

Imperial Institute : Bulletins. 

Institution of Civil Engineers : Report. 

Leeds Philosophical and Literary Society : Annual Report 
Linnean Society : Journal (Botany) ; Proceedings ; List of Members. 
Liverpool Biological Society : Proceedings. 

Liverpool Geological Society : Proceedings, 

Marine Biological Association ; Journal. 

Marlborough College Natural History Society : Reports, 

M^cantUe Guardian^ London. 

Mineralogical Society : Mineralogical Magazine. 

North of England Institute of Mining and Mechanical Engineers: 

Transactions ; Annual Report. 

Oxford University : Calendar. 

Royal Anthropological Institute of Great Britain : Journal. 

Boyal Botanic Gardens, Edinburgh ; Notes. 

Boyal Colonial Institute : United Empire. 

Royal Geographical Society : Geographical Journal. 

Royal Philosophical Society of Glasgow : Proceedings. 

Royal Physical Society of Edinburgh : Proceedings. 

Royal Scottish Geographical Society : Scottish Geographical Magazine. 
Boyal Society, Dublin : Economic Proceedings, 

Boyal Society of Edinburgh : Proceedings ; Transactions, 

Royal Society, London : Proceedings (Series A, B) ; Phil. Trans, (Series 
A, B) ; Year-book, 
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Boyal Society of Literature : Trans(u>tions. 

Royal Statistical Society, London : Journal. 

Victoria Institute, London : Journal of TransaeHona. 

Zoological Society of London : Prooeedinga and Transaetioni 

Hofmuseum, Wien. Austria. 

K.K. Central Anstalt fiir Meteorologie und Erdknnde. Vienna. 

K.K. Geologi^hen Reichlanstalt, Vienna: Verhandl; Jahrb. 

K.K. Naturhistorischen Hofmuseums, Vienna : Anniden. 

K.K. Zoologisch-Botanische Gesellschaft, Vienna : Verhandl. 

Bbloium. 

Acad^mie Royale de Belgique : Buttetina. 

Librairie Nationale d'Art et d'Histoire : Lea Cakiera belgea. 

Sooi6t4 Royale de Botanique de Belgique : BuHetina. 

Soci6t6 Royale Zoologique et Malacologique de Belgique : Annales 

Dbnmabk. 

Acad. Roy. de Sciences et de Lettres de Denmark: Fordkandlinger j 
Memoirea. 

Dansk. Naturh. Foren., Kjdbenhavn: Videnakabelige Meddelelaer. 

Kong. Dansk. Videnskab. Selskab. : Forhandlinger ; Siwifter. 

Zoological Museum, Copenhagen ; Daniah-Ingolf Exj^ition. 

Finland. 

Academia Aboensis, Abo : Humaniora. 

Finska Votonskaps-Societeten : Acta; Oferaigt; Bidrag. 

France. 

Le Prince Bonaparte, 10 Avenue d’Jona : Notea. 

L’Observatoire M6ttorologique, Paris : Annaka. 

Musto d’Histoire Naturelle, Paris : Bulletins. 

Sociit^ Astronomique France : BuBetin. 

Sooi6t4 de Ghimie Industrielle, Paris : Ghimie et induatriea. 

Soci4t6 de Geographic : La Odographie. 

Societe Zoologique de France : Bulletin. 

Gbrmany. 

Botanische Verein dor Provinz Brandenbu^ : Verhandl. 

Deutsches Entomologisches Museum, Berlin. 

Ethnologioal Institute, Tubingen. 

Konigl. Mol. u. Anthro.-Ethno. Museum, Dresden. 

K.K. 2Sentral-An8talt fiir Meteorologie und Geodynamik : Jahrb. 
Naturhistorisches Museum, Hambi^*: MiUh. 

Katurhistorischo Verein der Preussischen Rhoinlande und Westfalens, Bonn : 
Verhandlungen;, Sitzungaberiohte. 

Naturwissenschaftlicho Verein fiir Schleswig-Holstein : Schriften. 
Physikalisch-Okonomische Gesellschaft, Konisberg : Schriften. 
Senkenbergische Naturforschende Gesellschaft, Frankfurt-am-Main : Berichte. 
Staats und Universitatsbibliothek, Hamburg. 

Verhandlungen der Naturforaedienden Oeadlachaft in Baael. 
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Holland and Dutoh East Indish. 
Banka lin : Jaaresverslag von de Winning. 

Koninklijke Xaturkundige Veieeni^g in ^derlandsch-Inde. 
Mijnwesen in Nederlandsh Oest-Indie, Batavia : Jaarbock. 
Nedexlandsche Bntomologische Vereeniging : Tydechrift. 

Rijks Bthnographisch Museum, Leiden : Verslag, 

Italy. 

Oiamak Botanico ItaUmo, Nuevo. 

Laboratorio di Zoologia Generate E. Agraria, Portice, Naples. 
Beale Societii Geographica, Boma : Bollettino. 

Bevieta Oeographica Italiana. 

Society Afrioana d'ltalia : Bollettino. 

Societa Botanica Italliana, Firenjse : BotteUino. 

Society Toscana di Soienze Natural!, Pisa : Proceeei verbali. 


Nobway. 

Bergens Museum : Aarbok ; Aarberetning. 

Norwegian Meteorologischen Instituts, Eristiana : Jahrb. 


Biological Station, Saratov. 


Russia. 


Spain. 

Junta de Ciences Naturals de Barcelona : Series botanica, geologica. 


Botaniska Notiser, Lund. 

Kungl Svenska Vetenakapademiens, Arkiv for 
Moteorol(^ske lakttealser i Sverige. 

Sverigeo Geologiska-Undersokning : Arsbok 


Switzerland. 

Musee d’Histoire Naturelle, Geneve. 

Naturfozschende Gesellsohait, Basel. 

Naturfoiscbende Gesellschaft, Bern : MittheUungen. 

Societa Blvetica delle Scienze Naturali, Bern : Atti. 

Sociiti de Physique et d’Histoire Naturelle de Geneve. 

India and Cbylon. 

Agricultural Department, Calcutta : Bevort on Progress of Agriculture. 
Agricultural Research Institute and Oollege, Pusa ; Beport. 

Auatic Society of Bengal, Calcutta. 

Board of Scientific Advice : Annual Report. 

Colombo Museum ; Spolia Zeylanioa. 

Geological Survey of India ; Records and Memoirs. 

Japan. 

loones PtafUarum Formosanarum, Yaihoku. 

Imperial Earthquake Investigation Committee, Tokyo : BuUettn. 
Imperial Universi^ of Tokyo : Journal of the College of Science. 
Tonoku Imperial University, Sendai : Science Beports. 

Malay Statbs. 

Java Bthnographischen Beichsmuseums : Kalahg. 

Malay States Chvemment Oaeette. 
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Africa. 

Durban Museum, Natal : Anndb. 

Natal Museum, Pietermaritzburg : Annals. 

South African Association for the Advancement of Science : South 
African Journal of Science. 

South African Museum ; Annals. 

Transvaal Museum : Annals. 


Canada. 

Department of Naval Service : Annual Report ; Tide Tables. 

Department of the Interior : Dominion Observatory Reports. 

Mines Department, Geological Survey Branch: Slemoirs; Summary 
Report ; Museum Bulletin. 

Mines Department, Mines Branch : Bulletins ; Annual Report ; other 
publications. 

Nova Scotian Institute of Science, Halifax : Proceedings 
Royal Canadian Institute. Toronto : Transactions, 

Royal Society, Canada : Proceedings and Transactions 


United States. 

Academy of Natural Sciences, Philadelphia : Proceedings. 

American Academy of Arts and Sciences : Proceedings. 

American Geographical Society, New York : Geographical Review. 
American Institute of Mining Engineers : Transactions. 

American Journal of Philology. 

American Museum of Natural History, New York : Bulletins 
American Philosophical Society ; Proceedings, 

Arnold Arboretum of Harvard University ; Journal. 

Astronomical Society of the Pacific, San Francisco. 

Astrophysical Journal 

Boston Society of Natural History : Proceedings, Memoirs, dc. 

Brooklyn Institute of Arts and Sciences : BuUkins. 

Buffalo Society of Natural Sciences : Bulletin. 

Californian Academy of Sciences : Proceedings. 

Chicago University : Journal of Geology, 

Connecticut Academy of Arts and Sciences : Transactions ; Memoirs. 
Cornell University Agricultural Station : Memoirs ; Bulletins 
Department of Registration and Education, State of Illinois : Bulletin. 

Field Museum of Natural History, Chicago. 

Franklin Institute : Journal. 

Industrial and Engineering Chemistry : Journal, 

Johns Hopkins University, Baltimore : Studies ; Circulars ; Journal. 
Journal of Geology, Chicago. 

Leland Stanford Junior University : Publications. 

Library of Congress, Washington : Report. 

Lick Observatory, University of California. 

Lloyd Library, Ohio : Index. 

Maryland Geological Survey : Reports. 

Minnesota University and Geological Survey : Agricultural Experiment 
Station Bulletin. 

Missouri Botanical Gardens : Annals. 

Missouri Bureau of Geology and Mines : Reports. 
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Muaeum of Comparative Zoology, Harvard : Bulletin ; Annual Report ; 
Memoirs, 

Myoological Notes, Ciucinuati. 

National Academy of ticiences : Proceedings. 

New York Academy of Sciences : Annals, 

New York State College of Agriculture. 

Ohio Journal of Science, 

Ohio State University : Bulletin, 

Rochester Academy of Sciences : Proceedings. 

Smithsonian Institution and U.S. National Museum : Annual Report ; 
Miscellaneous Collections ; Contributions to Knowledge ; Bulletins ; 
Contributions from U.S. National Herbanurn, 

Tufts College : Studies (Scientific Series). 

U.S. Department of Agriculture : Journal of Agricultural Research ; 
Monthly List of Publications. 

U.S. Department of Agriculture, Bureau of Biological Survey : North 
American Fauna ; Bulletins, 

U.S. Geological Survey : Annual Report ; Professional Papers ; Mineral 
Resources ; Bulletins ; Water-supply Papers, 

U.S. National Reseiirch Council : Bulletins. 

United States Naval Observatory : Annual Report. 

University of California : Bulletin of Department of Geology, 

University of Washington. 

Wagner Free Institute of Science : Transactions. 

Wisconsin Academy of Sciences : Transactions, 

Ahgsntink. 

Academia Nacional de Ciencias : Bole tin. 

Brazil 

Da Kscola Agricultura Rio de Janeiro 
Musoo Nacional Rio de Janiero : Archives 
Observatorio de Rio de Janeiro. 


Mexico. 

Instituto Oeologico de Mexico : Anales. 

Pbru. 

Cuerpo de lugenieros de Minas del Peru : Bolettn. 

Hawaii. 

Bishop Museum : Memoirs. 

Philippines. 

Bureau of Science : Philippine Journal of Science 

Tahiti. 

Sooi4t6 d’]^tude8 Oceanniennes : Bulletin, 

Hungary. 

Hungarian National Museum, Budapest. 
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LIST OP INSTITUTIONS 

TO WRIOB 

THE PUBLICATIONS OF THE INSTITUTE ARE PRESENTED BY THE 
GOVERNORS OP THE NEW ZEALAND INSTITUTE. 


Honorary Members of the New Zealand Institute. 

New Zealand, 

Alexander Turnbull Library, Bowen Street, Wellington. 

Cabinet, The Members of, Wellington. 

Executive Library, Wellington. 

Forestry Department, Wellmgton. 

Free Public Library, Auckland. 

„ Christchurch. 

„ Dunedin. 

„ Wellington. 

Government Printer and publishing staff (6 copies). 

Library, Auckland Institute, Auckland. 

„ Auckland Museum, Auckland. 

„ Biological Laboratory, Canterbury College, Christchurch. 

„ Biological Laboratory, University College, Auckland. 

„ Biological Laboratory, University of Otago, Dunedin. 

„ Biological Laboratory, Victoria University College, Wel- 
lington. 

Canterbury College, Christchurch. 

Canterbury Museum, Christchurch. 

,, Canterbury Public Library, Christchurch. 

„ Gawthron Institute, Nelson. 

„ Department of Agriculture, Wellington. 

„ Dunedin Athenaeum. 

„ General Assembly, Wellington (2 copies). 

Hawke’s Bay Philosophic^ Institute, Napier. 

„ Manawatu Philosophical Society, Palmerston North. 

„ Nelson College. 

„ Nelson Institute, Nelson. 

„ New Zealand Geological Survey. 

, New Zealand Institute of Surveyors. 

„ New Zealand Institute, Wellington. 

„ Otago Institute, Dune^n. 

„ Otago Museum, Dunedin. 

„ Ot^o School of Mines, Dunedin. 

„ Philosoj^hical Institute of Canterbury, Christchurch. 

„ Polynesian Society, New Plymouth. 

„ Portobello Fish-hatchery, Dunedin. 

„ Beefton School of Mines. 

„ Southland Museum, Invercargill. 

„ Thames School of Mines. 

„ University College, Auckland. 

„ University of Ot^o, Dunedin. 

„ Victoria University College, Wellington. 

„ Waihi School of Mines, Waihi. 

„ Wanganui Museum. 

^ Wellington Philosophical Society. 
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Great Britain. 

Athenseum Subject Index to Periodioais, 11 Bream’s Buildings, 
Chancexy Lane, London E.C. 

Bodleian Library, Oxford University. 

British Association for the Advancement of Science, London. 

British Museum Library, London. 

Natural History Department, South Kensington 
London S.W. 

Cambridge Philosophical Society, Cambridge University. 

Colonial Office, London. 

CUhon College, Bristol, England. 

Geological Magazine, London. 

Oeological ^Society, Synod Hall, Castle Terrace, Edinburgh. 

„ ’ liondon. 

Geological Survey of the United Kingdom, London. 

Geological Survey Office, Hume Street, Dublin. 

High Commissioner for New Zealand, London. 

Imperial Bureau of Entomology, 89 Queen’s Gate, London S.W. 7. 
Imperial Institute, London. 

Institution of Civil Engineers, London. 

International Catalogue of Scientific Literature, 34 Southampton 
Street, Strand, Loudon. 

Leeds Geolo^cal Association, Sunnyside, Crossgate, Leeds, 
linnean Society, Ixindon. 

Literary and Philosophical Society, Liverpool. 

Liverpool Biological Society. 

Marine Biological Association of the United Kingdom, Plymouth. 
Natural History Society, Glasgow. 

Nature, The Editor of, London. 

Norfolk and Norwich Naturalist Society, Norwich. 

North of England Institute of Mining and Mechanical Engineers, 
N ewcastle-upon-Ty ne . 

Patent Office Library, 25 Southampton Street, London W.C. 
Philosophical Society of Glasgow. 

Boyal Anthropological Institute of Great Britain and Ireland, 
*69 Great Bussell Street, London W.C. 

Boyal Botanic Garden Library, Edinburgh. 

Boyal Colonial Institute, London. 

Boyal Gardens, Kew, England. 

Boyal Geo^phical Society, Kensington Gore, London S.W. 

Boyal Institution, Liveroool. 

Boyal Irish Academy, Dublin. 

Boyal Physical Society, Edinburgh. 

Boyal Scottish Geographical Society, Synod Hall, Castle Terrace, 
Edinburgh. 

Boyal Society, Dublin. 

Edinburgh. 

„ London. 

Boyal Society of Literature of the United Kingdom, London. 

Boyal Statistical Society, London. 

University Library, Cambridge, England. 

„ Edinburgh. 

Victoria University, Manchester. 

Victoria Institute, London. 

Wheldon and Wesley, Ltd., London (Agents). 

Zoological Society, London. 
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British North America, 

Geological and Natural History Survey of Canada, Ottawa. 

Hamilton Scientific Association, Hamilton, Canada. 

Institute of Jamaica, Kingston, Jamaica. 

International Institute of Agriculture, Department of Agriculture, 
Ottawa, Canada. 

Library, Advisory Research Council, Ottawa, Canada. 

Natural History Society of New Brunswick, St. John’s. 

Nova-Scotian Institute of Natural Science, Halifax. 

Royal Canadian Institute, Toronto. 

South Africa, 

Durban Museum, Natal. 

Free Public Library, Cape Town. 

Natal Museum, Pietermaritzburg. 

Rhodesia Museum, Bulawayo, South Africa. 

South African Association for the Advancement of Science, Cape Town. 
South African Museum, Cape Town. 


hulia, 

Asiatic Society of Bengal, Calcutta. 
Colombo Museum, Ceylon. 

Geological Survey of India, Calcutta. 
Natural History Society, Bombay. 
Baffles Museum, Singapore. 

Qtieensland. 

Geological Survey Office, Brisbane. 
Queensland Museum, Brisbane. 

]^yal Society of Queensland, Brisbane. 


New South Wales, 

Agricultural Department, Sydney. 

Australasian Association for the Advancement of Science, Sydney. 
Australian Museum Library, Sydney. 

Consulate-General of the Czecho-Slovak Republic, Sydney. 
Department of Mines, Sydney. 

Engineering Association of New South Wales, Sydney. 

Engineering Institute of New South Wales, Watt Street, Newcastle. 
Library, Botanic Gardens, Sydney. 

Linnean Society of New South Wales, Sydney. 

Public Library, Sydney. 

Royal Society of New South Wales, Sydney. 

University Library, Sydney. 


Victoria, 

Advisory Council of Science and Industry, 314 Albert Street, East 
Melbourne. 

Australian Institute of Mining Engineers, Melbourne. 

Commonwealth Institute of Science and Industry, Danks Buildings, 
891 Bourke Street, Melbourne. 
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Fiel^ Naturalists' Club, Melbourne. 

Qeological Survey of Victoria, Melbourne. 

Legislative Library, Melbourne. 

National Herbarium of Victoria, South Yarra 
National Museum, Melbourne. 

Boyal Society of Victoria, Melbourne. 

University Library, Melbourne. 

Tasmania, 

Public Library of Tasmania, Hobart. 

Boyal Society of Tasmania, Hobart. 

South Australia. 

Public Museum and Art Gallery of South Australia, Adelaide. 

Boyal Society of South Australia, Adelaide. 

University Library, Adelaide. 

Western Australia. 

Government Geologist, Perth. 

Russia. 

Biological Station, Saratov. 

Emperor Peter I Agricultural Institute, Woronesh. 

Imper. Moskofskoie Obshchestvo lestestvo - Ispytatelei (Imperial 
Moscow Society of Naturalist^. 

Kiefskoie Obshchestvo lestestvo-lspytatelei (Kief Society of Natural- 
ists). 

Norway. 

Adviser of Norwegian Fisheries, Bergen. 

Bergens Museum, Bergen. 

University of Christiania. 

Sweden. 

Geological Survey of Sweden, Stockholm. 

Boyal Academy of Science, Stockholm. 

U niversitetsbiblioteket , U ppsala. 

Denmark. 

Natural History Society of Copenhagen. 

Boyal Danish Academy of Sciences and Literature of Copenhagen. 

Oermany. 

Biologisches Zentralhlatt, Berlin, Dablem. 

Botanischer Verein der Provims Brandenburg, Berlin. 

Deutsches Entomologisches Museum, Berlin. 

Ethnological Institute, Tubingen. 

Kdnigliche Physikalisch-Oekonomische Gesellschaft, Kuiiigsberg, £. 
Prussia. 

Ednigliohes Zoologisches und Anthropologisch • Ethnographisches 
Museum, Dresden. 

Naturhistorischer Verein, Bonn. 

Naturhistoriseber Museum, Hamburg. 

Naturwissenschaftlicher Verein, Bremen. 
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MaturwiBsenschaftlicher Verein, Frankfurt-an-der-Oder. 

PruBsisohe Bibliothek, Berlin. 

fiautenstranoh-Joest-Museum (St^dtiaches Museum fiir Vdlkerkunde) 
Cologne. 

Redaction des Biologischen Gentralblatis, Erlangen. 

Senokenbergische Naturforschende G^BellBchait, Frankfurt-am-Main. 
Staats und Universitatsbibliothek, Hamburg. 

StaatlicheB Forschungsinatitut fiir Volkerkunde, Leipzig. 

Verein fiir Vaterlandische Naturkunde in Wurttemburg, Stuttgart. 
Zoological Society, Berlin 


Finland. 

Abo Akademi, Abo. 

Finska Vetenakats Societea, Helsingfors. 

Aueiria. 

Intendanz des Naturhistoriache Hofmuseuma, Vienna. 

K.K. Gentral-Auatalt fiir Meteorologie und Erdmagnetismus, Vienna. 
K.K. Geologische Reichsanstah, Vienna. 

Hungary. 

Zoological Department, National Museum, Budapest. 

Belgium and the Netherlands. 

Acad^mie Royal dea Sciences, dea Lettrea, et dea Beaux-Arts de 
Belgique, Brussels. 

La Soci4td Royalc de Botanique de Belgique, Brussels. 

Muste Teyler, Haarlem. 

Netherlands Entomological Society, Plantage, Middenlaan 15, 
Amsterdam. 

Switzerland. 

Naturforschende Gesellschaft (Soci4t6 des Sciences Naturelles), Bern. 
Sooiete de Physique et d’Histoire Naturelle de Geneve. 

France, 

Biblioth^ue Nationale, Paris. 

Mus^e d’Histoire Naturelle, Paris. 

Soci4t4 Zoologi^ue de France, Paris. 

Boci4t4 de Ghimie Industrielle, 49 Rue de Mathurina, Paris. 

Italy. 

Biblioteca ed Archivio Tecnico, Rome. 

Laboratorio di Zoologica Generale e Agraria, Portici, Naples. 

Museo Givice di Storia Naturale, Genova. 

Museo di Zoologia e di Anatomia Gomparata della R. Universitai 
Turin. 

R. Accademia dei Lincei, Rome. 

R. Accademia di Scienze, Lettre, ed Arti, Modena. 

Societii Africana d’ltalia, Naples. 

Societit Botanica Italiana, Florence. 

Sooietfi Geografica Italiana, Rome. 

Society Toscana di Scienze Naturali, Pisa. 

Stazione Zoologica di Napoli, Naples. 
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Spain. 

Junta de Oienoies Naturals, Barcelona, Apartado 598. 


Umted States of America. 

Academy of Natural Sciences, Buffalo, State ot New York. 

„ Davenport, Iowa. 

„ Library, Philadelphia. 

„ San IVancisoo. 

American Engineering Societies’ Library, 29 West 39th Street, New 
York. 

American Qeographioal Society, New York. 

American Journal of Science (Editors), Yale University, New Haven, 
Conn. 

American Philosophical Society, Philadelphia. 

Arnold Arboretum, Harvard University, Jamaica Plains, U.S.A. 
Astronomical Society of the Pacific, ^n Francisco. 

Boston Society of Natural History. 

Brooklyn Botanical Gkitdens, New York. 

Chemical Abstracts, Ohio State University, Columbus, Ohio. 
Connecticut Academy, New Haven. 

Derartment of Agriculture, Washington, D.C. 

Field Museum of Natural History, Chicago. 

Franklin Institute, Philadelphia. 

Johns Hopkins University, Baltimore. 

Journal of Geology (Editors), University of Chicago, Chicago, 111. 
Leland Stanford Junior University, California. 

Library, Bureau of Science, Manila. 

Lloyd Library, Cincinnati. 

Missouri Botanical Gardens, St. Louis, Mo. 

Museum of Comparative Zoology, Cambridge, Mass. 

National Academy of Sciences, Smithsonian Institution, Washington, 
D.C. 

National Geographic Society, Washington, D.C. 

New York Academy of Sciences, 77th Street and Central Park West, 
New York. 

New York State College of Agriculture, Ithaca, New York. 

Bochester Academy of Sciences. 

Smithsonian Institution, Washington, D.C. 

Tufts College, Massachusetts. 

United States Geological Survey, Washington, D.C. 

University of California, Berkeley, U.S.A. 

University of Illinois, Urbana, lUinois 
University of Minnesota, Minneapolis. 

University of Montana, Missoula. 

University of Washington, Seattle. 

Wagner Aree Institute of Science of Philadelphia. 

Winoonsin Academy of Sciences, Arts, and Letters, Madison. 


Brasil. 

Esoola de Minas, Bio de Janeiro. 
Museu Panlista, Sao Paulo. 
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Argentine Republic. 

Academia Nacional de Ciencias> Cordoba. 

Museo Nacional de Historia Natural de Buenos Aires, Casilla del Correro 
Sooiedad Cientifica Argentina, Buenos Ayres. 

Uruguay, 

Museo Naoional, Monte Video. 

Japan, 

College of Science, Imperial University of Japan, Tokyo. 

Hawaii, 

Bernice Pauahi Bishop Museum, Honolulu. 

National Library, Honolulu 

Volcano Observatory, Kilauca, Hawaii Islands. 

Java, 

Society of Natural Science, Batavia. 



GENERAL INDEX. 


|The Editor will be nblifjcd if authorn and other utkTs of the index will notify him of any 
errors or umiijHions dweovered, or make any flUj(geHtionfi for improvementn. J 


Abbotsford, PleistfK'ene glaciatitm (Park), 599. 
Mita, Kpichoristn. 

MUwt, Vnw\bu8, 

Abondanon, E. C\, Aoquinoctia region ( Benson), 
106. 

Alnea piCtinaUi IKJ., host of Pucci niaatrntu 
pusiulaium (Cunningham), 30. 
A6ifti-('haimeneriU Pur/'iniaatru.m. 

AbrotaneUa forateriotdes Hook, f., host of Acfi- 
dium monocyatia (Cunningham), 47. 
sdfTuplua, doHua. 

Acacia sp., host of Vredo Acjtciae (Cunningham), 
47. 

AcaciaCt Vredo. 

Aeaena microphylla Hook. £., host of Phmy- 
midium Acaenac (Cunningham), 18. 

novat-zelaodine T. Kirk, liost of Phrag- 

midium miw-zdandiae (t'unninghain), 19. 

var. paUidn T. Kirk, host of Phrag- 

midium PcAeniillae (Cunningham), 20. 

oviua A. Cunn., host of Phragmidinni 

PoteniiUo/t (Cunningham), 20. 

Savgumrbae Vahl., host of Phragmidium 

Poteniillae (Cunningham), 19. 

host of Phragttiidium aubaimile ((hin- 

ninghain), 21. 

var. piloaa T. Kirk, host of Phrmj- 

midiuin aubaimile (('uiiningham), 21. 

Acaenae, Phragmidium. 
wanLhocarpat Agktophenia, 
acarUhoatomaf Stereotheca. 

“Acheron,” time-signals (Baillie), 705. 
ocinctess, Zenatia. 

Adjd^ylia aquarroaot tumatakuru in north (Kangi 
Hiroa), 357. 

AciraeUaoaniarutiro (But.), oi‘c. Pukeuri (Finlay), 
508. 

vaiiablo form (Finlay), 608. 

Acrocoreopa zorioneUa Huds., nut Parectopa 
(Meyriok), 204. 

Actaeae-Awop^i, Puccinia. 

Actaeae-Klymit Puccinia. 

Actaeon praecursortua But., oce. Ardgowan 
(Finlav), 509 ; Awamoa, 510. 

AcUcmella, oco. (Benson), 121. 

Actinacia aumatraenaia, oco. (Benson), 116. 
acuminata, SirtUhiolaria, 
acvminatua^ OtolUhua (PlavroTuciidarum). 
acutiaaima, Uamaapora. 

Adams, C. E., researoh grant, 1923, 790. 

Adams, J., ferns of Te Aroha and Te Moehau 
Mts., 88. 

Adamaiif Dracophyllum, 

Adelbert, Range, geol. (Benson), 117. 
adhamnat Stanothoe. 


\dmeie tumtmhi .\1. A M., eongf*n. with Ptycha- 
tractua pukeurieiiaia Sut. (Finlay), .jOI. 

nutorititn Marsh. & Murd., <K'e. Target 

Cully (Finlay), 496. 

' is yf erica n. sp. of Siit»»r (Finlay), 

, 496. 

prjKsihly a Si'eUella { Finlay), 501. 

I auteri Marsh. ^ Murd., oce. Target Cully 

I (Finlay), 496. 

— is MericAi n. sj). of Snter (Finlay), 

496. 

I Neo%4>l. reprea. of Aust. Vnncdlaria 

' (Finlay), 501. 

' tyfie of Oamaruia (Finlay), 514. 

Admiralty Iskls., geol. (Benson), 120. 

1 adaperm, Puccinia, 

I aduata, Xeramlla. 

I Aecidium Persoon, eharncteriafe ((^uimingham), 
32. 

' .•tniaolomea lleieh., oce, (Cunningham), 46, 

I — Aquifegiae Pers., syn., 1. 

I Celmiaiae.-dmoloria n. iorm-sp., with fig. 

I and pi. (Cunningham), 37, 52. 

^ in key ((hinningham), 33. 

I ('ehniaiae-jictiolatue ii. fonu-sp., with fig. 

I and pi. (Cunningham), 37, 52. 

— - in key ((’imniiigham), 33. 

1 Celmiauie-PetrieA ii. lorm-sp., with lig. and 

, pi. (Cunningham), 38, 53. 

I in key (Cunningham), 33. 

(Hematidia IX’., syn., I. 

I Diacnriae Cke. Mongs to eydi* of Uroinycea 

Viacariae (Cunningham), 47. 

I diaatmimUum Berk, not the uredo of 

Melampaora Kuaanoi ((’iinninghum), 27. 

' (X'C. (Cunningbani), 47. 

1 hupiro n. fonn-sp., with fig. and pi. 

I (Cunningham), 36, 53. 

' — in key (( ’uniiingham), 33. 

kowhai II. lorm-sp., with fig. and pi. 

! (Cunningham), 35, 53. 

hab. ((hmninghani), 392. 

.-ill hoy (Cunningham), 33. 

Laricia Kleh., syn., 29. 

yfacrodunhu n. fonn-sp., with lig. and pi. 

(Cunningham), 38, 53. 

in key (Cunningham), 33. 

Milleri n. fonn-sp., with fig. and pi. 

I (Cunningham), 35, 54. 

in key (< ’unningham), 33. 

monocyatia Berk., ooc. (Cunningham), 47. 

Myopori n. form-sp., with tig. and pi. 

(Cunningham), 35, 54. 

in key (Cunningham), 33. 
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AwiMim OUariM lfoAlp.» diff. from A. Jfocro- 
doMlM (Oanninglmm), 4a 

otajwnM Lindsay, with fig. (Cunningham), 

88 . 

DorlMca Fihm parasitio on ((Jun- 

ningham), 49. 

TvbercuUna persieina parasitic on 

(Cunningham), Sa 

Plantaginia-variaa MoAlpine, with hg. 
(Cunningham), 36. 

in key (Cunningham), 33. 

ifanuiieidaeemia De Candolle, with 6g. 

and pi. (Cunningham), 34. 

in key (Cunningham), 3.3. 

- — ~ Darluea FUum parasitio on (Oun- 

nin^m), 49. 

^ — Motae Roehling, syn., 16. 

SophoTM Kus., hab. (Cunningham), 392. 

cMgrotofM, Dierammyia, 
amuta, SabaHnea, 
attluHakraliSt Spisttia, 

A^uinootia of Abendanon (Bonsun), 106. 
atfibatiB, OiUrJiia. 

Atihocolat partly replaces Siji/honolia (Finlay), 
601. 


coMata (Hutt.) [^tphonolta], ooo. Awamoa 

(Finlay), 611. 

iptnifera Finlay and McDowall, oco. Ard- 

gowan (Finlay), 609 ; Awamoa, 610 ; Target 
Oully. 406, 496. 

taitae n. sp., with pi. (Marwick), 197. 

affiliated societies. See N.Z. Institute. 
oMniSt Cyaihve, 

Agandeeca in Pnekillopteridae of Kirkaldy 
(Myers), 321 note. ^ 
opilts, Philorheithrue. 

Aglaoj^tenia acanihocarpa Allman, with fig. 
Oale), 268, 269. 

bankeii Bale, syn., 263. 

■— - duwrkaia var. acanihocarpa f Jaeilerhnlin, 
identity, 268. 

JUicafa Allman, oco. (Bale), 227. 

Hilgendorf, identity (Bale), 267. 

formoea Allman, syn., 261. 

formoea Bonnevie, identity (Bale), 261. 

— gaymardi Lamourouz. syn., 262. 
nniUmi Coughtrey, identity (Bale), 257. 

— — huUtmi Kirohenpauer, identity (Bole), 267. 

— ineiea Coughtrey, identify (Bale), 267. 

laxa Allman, with fig. (Me), 260. 

laxa Bilgondorf, identity, 258, 269. 

pennaiula f Coughtrey, syn., 267. 

— ' phmoea Bale, oco. (Bale), 267. 

eeeunda Kkchenpauer, syn., 263. 

selQcea Lamourouz, syn., 262. 

luhaii/sruHinoks, affin. to A.JUieula (Bale), 

267. 

wkiUhggei^ relation to A. laxa (Bale), 261. 

xelandiea Steohow, proposed for A. huU 

Umi (Bale), 268 note. 
agiaophenoideet Flumutaria, 
agonuUs, Mdanehra. 

Agtomyza urticae n. sp., with pi. (Watt), 686. 
Agropuri, Puednia. 

— Piascinia Actaeoe*. 

VetUago. 

aaromtfina. Pueeinia. 


Agropyron ecabntm (Lab.) Beaur., host of Pac- 
dnia graminie (Cunningham), 3^ 

host of UMuago buUaia (Cunning* 

ham), 413. 

Agroetidie, Puednia, 

Agroeiie parviftora R. Br., ooc. Banks Pen. 
(Laing k WaU), 440. 

vdgarie With., host of TiUeHa dedpUne 

(Cunningham), 424. 

ahi a nga tane, lb, Maruiwi attacked at (Ander- 
sen), 696. 

aki-ha^roa, in land>claims (Rangi Hiroa), 364. 
Airae-caeepiloeaet TUUda, 

** Airedale,*’ first interprov. steamer at Queen’s 
Wharf, Wellington (Millie), 717. 

Akat oharaot. (Myers), 316, 321 note. 

in key (Myers), 317. 

finiHma Walker, with pi. (Myew), 826. 

akeake-moth. See Apaietrie m^nvmbra, 
Akhurst. F., Wsimate winds, 76-76. 
alaia, Protocardia, 
albeecenst Heiieopeyche, 
albieepa, Oxyeihira. 

Phytmyta» 

dlbidat Sehielophlepa, 
albi/aedaia, SimaeiMs. 
albomarginata, Wahlenbergia. 
albula, Pteurotoma. 
album, Chenopodium, 

Aldihoe arabtea, progen. of A. lutea (liarwiok), 

200 . 

luiea n. sp., with pi. (Marwick), 200. 

Aleetrim lakooetaia Sut., ooc. Pukeuri (Finlay), 
608 : Target GuUy, 496. 

AUelrym exccleutn Gaertn., occ. with OUada 
fragrantiedma (Ming k Wall), 438. 
algae, fish-foods (PhUlips), 388. 

Allan, H. H., research grant, 1923, 790. 

Allan, R. 8., Chatham Islds. schists /Benson), 
130. 

aUani, Naika (Carinacoa), 

Alligator ” sent to N.Z. (Baillie), 700. 

Allman, G. J., desorip. of SeriulareUa iniegra 
(Bale), 242. 

allotype,” use of term (Alezander), 648. 
aUporti, MargineUa. 
aiokim, MUra, 
ahpecuriwra, TiUetia, 
alpina, Celmieia longifoHa var. 
aldnue, Prenaeler, 

AUophila Cdened Hook, f., ooc. (Holloway), 
77 86. ‘ 

occ. Banks Pen. (Laing k Wall), 

439. 

aUa, Cucullaea, 

Leueoeyrinx. 

Pkmioma, 

Tudieuia, 

subsa traneenna, LeMcoeyrinx. 

aUentans. Puednia, 

AlucUa nmoepilalie Walk., strigU, fig. (Philpott), 
219. 

Alvania iupraeoulpta May, reL to lAnamata 
(Finlay), 483. 

— thouinendi May, rel. to Linmira (Fiiilay)» 
488. 

AlmmUna. ooo. fRmaan). 1S6 note. 
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AmOmiia R. A. Philippi n LahiUia Coum. 

(Wilokeni), 540. 
ambigua, Thwaria, 
tmtgkinoit StrUhiolaria, 

•mmonite, Hnranui River bed (Manhall), 615. 
Amotba, trout-food (Phillips), 382. 

AmmropkOa Chelot (Marwick), 576; in key, 
549 ; range, 546. 

major, with pi (Marwick), 577 ; range, 548. 

teres, vrith ]pl (Bfarwiok), 577 ; range, 548. 

ompktala#, Pdtmees. 

Ampkiduma mibiriangvkOa Wood [Meaodema] 
oca Awamoa (Pinlay), 510. 

Aw^iuuru9 (Nemmoaia) fatuiu (Hutton), 
deeo., with fi^. (Alexander), 651. 

nteeinerete Edwa^, prob. a syn. 

(Alexander), 651. 

aubfaiuw Alexander, deso., with fig. 

(Alexander), 661. 

f^ofkormoeta^ honU Edwards, desc., with 

fig. (Alexander), 660. 

Amphipoda, N.Z. (Chilton), 269-80, 631-37. 
Amphuhakmtu, in group (Finlay, 481 

absent from N.Z. Tert. (Finlay), 482. 

tncliMa (Carp.), in group (Fmlay), 481. 

ampla, DiplodotUa. 

AmpMna earinata (Hutt), syn., 588. 

drawi (Murdoch), sya, 576. 

mioeaeniea Suter, syn., 575. 

apifoUa Marshall, S 3 rn., 576. 

eteioto Qabb, rel to Olobiainum (Marwick), 

574. 

auhuralia Marshall, syn., 554. 

aatwraUa Sut., syn., 564. 

wadulata (Hutt), syn., 575. 

ueauefo (Suter), syn., 576. 

waihaoenaia Marshall, syn., 556. 

— ^ waihaooMia Suter, tm of Cwrinaeca (Mar- 
wick), 553; syn., 554. 

(MagatylaUta) atUuraUa (Hutt.) Suter, 

syn., 556, 557. 

Amuri Bluff, Senoniaa fossils (Wilokens), 539. 
AnabaPiront in group (Finlay), 481. 

absent from N.21 Tert. (Finlay), 482. 

1 (miabvkitum Frfld., in group (Finlay), 

481. 

Anachia cancdlaria, with pL, differs from A, 
apaighU (Marwick), 200. 

piaaniopaia, mh pL, differs from A. 

apaiybii (Marwick), 200. 

•— apaighi n. sp., with pi (Marwick), 199. 
aaiMpa, Poo. 

AwUta, retention d name (Finlay), 502. 

— variable term (Finlay), 608, 

dapraeaa (Sowerby), confused by Suter 

with A» opima (Marwick), 201. 

fSary^raJ opima n. sp., with pi (Mar- 
wick), 200. 

paaudo-anatralia Tate, ooc. (Marsh. & 

MimL), 156. 

Andersen, J. 0., eleoted F,N.Z.Inst. (Inst.), 749. 
Anmoaea, Urocyatia* 
angaai, Ftanmoma, 

AngaUoa gaakakita Hook, f., host of Aaddium 
Amiaokmaa (Cunningham), 46. 
ongnloM, /9si4iwir^ 
gaigaaliffMa,Okairia. 


AniaoUme Enyaii (T. Kirk) losing, form of 
Banks Pen. plant (Laing A Wall), 442. 

fllifvlia (Hook, f.) Cockayne A Laing, host 

of Puecinia namua (Cunningham), 4. 

Haaati (F. v. M.) Cockayne A Laing, host 

of Puecinia AniaoUminia (Ciunningham), 4. 

laiifoUa Hook. f. ( — Liguaticum laiifolium 

Hook, f.), host of Uredo ivflata (Cunningham), 
43. 

Aniaotomea, Aecidium, 

Aniaolominia, Puecinia, 
annelids, now (Finlay), 448. 
annual meeting. 8u N.Z. Institute. 
momdla, Admeie. 
anoriMdcdonUi, Barytettina. 
anomalum, Nothopanax, 

Anomia, ooo. (Marsh. A Murd.), 150. 

subdiv. (Finlay), 606. 

huUonit uff. with A, irigonopaia (Marwick), 

191. 

irigonopaia Hutt., aff. with A. huUoni (Mar- 
wick), 191. 

occ. Ardgowan (Finlay), 609 ; Awa- 
moa. 510. 

undata Hutton, with pi. (Marwick), 191. 

Antarctic continent, existence (Benson), 127. 
antarctiea, Seha, 

f/redo. 

aniareiicua, Scirpua, 
antecoatata, Bathykma, 
antennae, cleaning (Philpott), 215-24. 
aTitennatia, Calliphora. 

Anthoranthum tPoratum L, host of Vatilago 
Readm (Cunningham), 414. 

Anthracoidea Bref., syn.> 420. 

— Oarieia Bref., syn., 420. 

Aniigoi^ ooo. (Marsh. A Murd.), 156. 

Antimiira vaxiUiformia M. A M., occ. Pukeuri 
(Finlay), 508. 
aniipodi, XenoedUiphora, 
ants, and nymphs of plant-hoppers (Myers), 316. 
aoiaaatm, Eulima, 

ApatHria mektnombra Meyr., with pis. (Watt), 
331. 

AphropibUa neozdanica (Edwards), desc., with 
fig. (Alexander), 652. 
appraaaa, Carex, 

approximala, Natiea {Magnaiiea), 
approxinuUua, Turbo {Martnoroaioma). 
o^fualtoa, Poa, 

Aguikgiae, Aecidium, 

Puecinia, 

arobica, Akiihot, 

Araaopiera, strigil (Philpolt), 220. 

Arafura Bight, geol (B^on), 111. 

Sea, Htame portion of Pacific region 

(Benson), 99. 
arboraa, JJedycarya, 
nrboreacena, Otea^, 
arboreum, Nothopanax, 
aretica, 8axicava, 

Arotiidae, strigil, with figs. (Philpolt), 222, 223. 
Ardgowan fossil-beds (Fhilay), 608. 

Armeea, strigil (Philpoti), 222. 

curvata Don., strigil, fig. (Philpott), 22L 

Aragma Fr., syn., 14. 

diacifiora Arth., syn., 16. 
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Bikf Mdix occ. Pukeuri (Finlay), 008. 

roouMta Hutt, replace with Belopkoa 

(Auatrotoma) minor (Finlay), 010. 

UnuUirata (Sui.) [PtyJlatractvs]^ ooo. Tar- 
get Oully (Finlay), 400. 

occ. Ardgowan (Finlay), 009 ; Puke- 
uri, 008. 

woodsi Tate, one of Turridae (Finlay), 010. 

beJlidwidea, Senecio. 
beUula, Leda. 

Xvculana, 

Belophoa (Av^troioma ) minor, n. name for Bela 
rdmsta Hutt. (Finlay), 610 note. 

tfttfeofa (Hutton), fig. (Maruick), 101. 

belts, Blaori (Hangi Hiroa), .344, 346. 

Benmore coal area (Slight), 619. 

Bennett, O. W., Wellington lighthouse-keeper 
(BaiUie), 706, 708. 
brnsoni, SoUeurtus. 

Best, E., Maori belts (Rangi Hiroa), .346, 348, 
349. 

Maori names of AripkyVa (Rangi Hiroa), 

308. 

Maori sandals (Rangi Hiroa), .367, 360. 

Maruiwi, flight of (Andersen), 696. 

Betuiacoae, host of MeUmpeoridium betulinum 
(Cunningham), 29. 

Betulat, MeUmp^oridium, 

Urtdo. 

Iteibdina, Mdauji^ora, 
betulinum, Jktelampaoridium. 

Bewani Bange, geol. (Benson), 116. 
bicalycula, HydraUtnania. 

Thuiaria. 

bicaudainn, Otolithus (Physicvlue). 

BidwilUi, L%bocedrtts. 
hilabiata, Campanulnria. 

Hjfpanthea. 

BUicularia. 

Billardieri, Polypodium. 
bimukUa, Cenoapira. 
bipunctatum, Bympetrum. 
bird -protection, birds for Exhibition. 1923 (Inst.), 
7.36, 7.36. 

** birds-nest fungi. See NiduJariales. 

Bismarck An'hipel. geol., (Benson), 119. See also 
New Britain, New Ireland. 

Range, geol. (Benson), 116. 

biepinoaa, Odontotheca. 

Sertularia. 

bivalvet ffymenophyllum. 
blanda, TurboniUa. 

Bkchnum, occ. (Holloway), 77. 

— — Bcunkeii Hook, f., occ. Banks Pen. (Laing & 

Wall), 4^. 

eopense (L.) Schlecht., occ. f Holloway), 
74. 

nignm (CoL) Mett, ooo. (Holloway), 86. 
Pakretmi ooo. (Holloway), 78, 86. 
— ^ pemui manna (Poir.) Kuhn., ooo. (H<dlo- 
way), 74, 88; 

— vukanicum (Bb) Kuhn., occ. (Holloway), 
74. 

ooo. Banks Pen. (I^g k Wall), 439. 

boUonsi, Venerkardia. 

Borkhausenia idiogama n. sp. (Meyrick), 661. 

pattidula n. sp. (Mej^ok), 210. 

Borneo. See Malay Arohipel. 


Borsoftia absent from Awamoan (Finlay), 4bv 
doubtful classifio. (Fiiilay), 499. 

— cincta (Hutt.), oongen. with Ptychatradluk 

pukeuriensis Sut. (Finby), 601 ^ V 

rudis (Hutt.), ooo. only in Vi , 

sands (Fi^y), 499. 

Bougain^lo Jsld., geol. (Benson), 121. 
Bougainville Range, geol. (Benson), 117. 
Bougainvillidae (Bale), 228. 

Booabia gigantea Pfeifer, aff. to B, monoculoidei 
(Chilton). 271. 

monoculoides (Haswell), oco. (Chilton), 

270. ^ 

Bowler's Wharf, Wellington (Baillie), 714. 
brachiopods, north New Guinea (Benson), 116. 
Bragg, H., Queen’s Wharf, Wellington (Baillie), 
718. 

Br^, W. H., honorary member, 1923 (Inst.), 

breath, length of (Andersen), 698. 

Brefeld, 0., classifio. of smuts (Cunningham), 
401,408. 

germination of Urocystis (Cuimingham), 

430. 

infecn. of Arrhenatherum ekdius (Cunning- 
ham), 406. 

brevicomis, Crypiamorphia. 

Meeorehesia. 

brevipennis, QaUixias. 
brtvirosiris, lAUirus. 

Turbmella. 

brevis var. laevigata, Schismope. 
brevispira, Marginella (GlabreUa). 

Brick House," signals from (Baillie), 704. 
Brizae, Tilletia. 

Brocchina pukeuriensis (Sut.) should replace 
PtychfUractus pukeuriensis Sut. (Finlay), 601. 

• occ. Ardgowan (Finlay), 609 ; Awa- 

moa, 610 ; Pukeuri, 608. 
bromiwra, Ustilago. 

Ustilago Carbtf var. vulgaris d. 

Bromus hordeaceus L., host of Ustilago bromivora 
(Cunningham), 412. 

unUdoides H. B. K., host of UstUago brotnu 

ivra (Cunningham), 412. 

nist-proof. Hill (Cunningham), 401. 

smut-freo strain (Cunningham), 401. 

Brookula and lAoteUa, relations (Finlay), 026. 

corulum (Hutt.), not typicid (Finbiy), 026 ; 

in key, 031. 

endodonta n. sp., with pi, (Finlay), 030; 

in key, 031. I 

fossUis n. sp., with pL (Finlay), 627 ; in 

key, 631. 

funiculata n. sp., with pi. (Finlay), 629 ; 

in key, 631. 

iredalei n. sp., with pi. (Finlay), 627 ; in 

key, 031. 

pukeuriensis n. sp., with pi (Finlay), 029 j 

in key, 031. 

stibarochUa Iredale, type of group (i«nilay)i 

031. 

tenuilirata n. sp., with pL (Finlay), 028 i 

in key, 031. 

Broun, T., final part (8) of Bull. 1 (Inst.), 704. 
Brouwer, H. A., E. Indian Arohipel teotemioa 
103, 107, no, 113. 

— New Guinea, mountains (Benson), 110. 
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H. A., Timor, rook<8trata (Benaon), 

^ vulcaniam in Banda Sea region (Benwm), 
' 108, 100. 

.»TOwn, F. D., reaol. of sympathy (Inat.), 72H, 
763. 

browjiit Magadina. 

Brure, W. S., reaol. of sympathy (Inat.), 728. 
Bubakia Arth., syn., 20. 

Buceinum eortfnariutn Solandor, a^., 180. 

papulosum Martyn, in claasifio. (Marwick), 

166, 174. 

ayn., 180. 

sauivlatvm Martyn, charact. (Marwick), 

169. 

rermia Martyn, ayn., 187. 

Bvchananit Danthonia. 

Buck, P. See Te Rangi Hiroa. 
bucknUlif Bpitonium. 

building fund, establishment (Inat.), 770. 

Buka, gfM)l. (l^naon), 121. 
bvlbiferumt Aajdenivm. 

var tripinnaium, AapUnium, 

BuUtinella Utiokeri Benth. k Hook., (kt. Banka 
Pen. (Uing & Wall), 441. 

Buihophyltum pygmaeum (Sm.) Lindl., o(‘c. 

(Holloway), 89. 
buUaUt, Limn. 

IJatilagn. 

BuUer, W., Maori extinction (Rang! Hiroa), 362. 
BvUindUi enysi (Hutt.) [CyHehndla], occ. Ard- 
gowan (Finlay), 600. 

- — Boror (But.) \Cylichnelltt\t occ. Ardgowan 
(Finlay), I^K) ; Awamoa, 610 : Pukcuri, 508. 

atriata (Hutt.) ICyhchneJhj, occ. Pukouri 

(Finlay), 608. 

bully. Sm Oobiomorphua goftioidea. 
burden-carrier. See kam. 
burdigalenaia, Natka. 
burial, delayed (Rangi Hiroa), 356. 

Burmese arc and Malay Aechipel. (Benson), 
112-13. 

bumeUif Chlatnya, 

PecUfi. 

Bum, geol. phases (Benson), 103, 104, 105, 106 
note. 106, 107, 111, 112, 113. 

Bura-Oeram trend-line (Benson), 113. 
bush sickness, chemistry (Aston), 720. 
lyuaki, Plumidaria, 

— — Thuiaria. 
buakii, lhamoacyphua. 


caddis-flies. See Trichoptera. 

Cadulus ddkatvlua Sut., occ. Ardgowan (Finlay), 
609 ; Pukeuri, 608 ; Taiget Gully, 496. 
Caeoma Tul., in key (Cunningham), 32. 

yi., 26 . 

Spilobii link., syn., 30. 

fcilax Cda., syn., 60. 

l^hlecht., syn., 10. 

PoUrUiUae Schleoht., syn., 19. 

Boaaa Schleoht., syn., 16. 

gaemhuat Paralepkimphopua, 
eaeaar, Lucilia. 
eossoris, Euairaidea. 
ggupiioaa^ Uncinitt. 
eakima, MwrgineUa. 

27 * 


calabash-tmmpet (Andersen), 689. 
Calamoceratidae, key, &c. (Tillyard), 286, 302-3, 
calcar, Strulhidlaria. 
calcaraia, HebeUa. 
ealieulata, Campanidaria, 

Orthopyxia, 

califomka, Plumvlaria, 

Callanaiiia apeighli Sut. [Chione\, occ. Target 
GuUy (Finlay), 496. 

^ei (Gray), occ. Taieri (Finlay), 617. 

caUiaclia, Olyphi^^eryx, 

Callioatoma caneeUalum Finlay, occ. Ardgowan 
(Finlay), 509. 

new name (\ temporemula (Finlay), 

509 note 

martokki Finlay, occ. Ardgowan (Finlay), 

609. 

aekcium Chomn., occ. Dunedin (Finlav), 

618 . 

avieri Finlay, occ. Ardgowan (Finlay), 609 ; 

Pukeuri, 608 ; Taiget Gully, 496. 

var. fragUe Finlay, occ. Ardgowan 

(Finlay), 509 : Pukeuri, 608; Target Gully, 
496. 

Id Baailiaaa n, sp. of Suter 

(Finlay), 496. 

Umporemuta Finlay, proposed for can- 

rdlaium (Finlay), 609 note. 

iigria Mi^rtyn, occ. Dunedin (Finlay), 618. 

CaUiphora Liiui6, in key (Malloch), 638; key 
to, 640. 

antennatia, belongs to Anthomyiidae (Mal- 

looh), 640. 

aureonotala Mai'quart, in key (Malloch) 

640. 

erythrocephala linn^, in key (Malloch), 640. 

qmdrimaculntua Swedems, in key (Mal- 
loch), 640. 

viUom Rob.-Desv., in key (Malloch), 640. 

Calliphoridae of N.Z. (Malloch), 6,38-40. 
CaflixhiUm empleurva (Hutt.), wc. Dunedin 
(Finlay), 517. 

plateaaa Gould, occ, Taieri (Finlay), 617. 

calfoaa, Natka, 

StriUhudaria, 

caUoaua, Polinicea, 

Calpe emarginata Fabr., strigii, flg. (Philpott), 

221 . 

CalyceUa parkeri n. sp., a typical Oonothyraea 
(Bale), 227. 

Calyptraea tnarulata (Q. & G.) should bo C. 
novae-zelandiae (Ijosson), (Finlay), 497. 

novae - xelandiae Less., occ. (Marsh. A 

Murd), 166. 

tenuia (Gray), occ. Pukeuri (Finlay), 608. 

Campanulaceae, host of Puccina Wahlenbergiae 
(Cunningham), 8. 

Campanularia bilabiata Coughtrey, syn., 233. 

hnnoxenaia, Hartlaub*s EucopeUa crenata 

(Rale), 233. 

tridentata Bale, s^., 236. 

campanularia, EucopeUa, 

SUkularia. 

campanulatua, Cyathua, 

Vampanulina hunilia n. sp., with fig. (Bale), 236. 
Campanulinidae (Bale), 236. 

Campbell laid., forest only scrab (Holloway), 92. 
campylocarpum, Synihecium, 
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canaUcuJatOt Bela, 

GoHmia, 

BhyMOfkuc, 

canedlaria, Anackie, 
eaaedlaiaf Croaeea, 
eancdkUum^ CaUtodotna, 

Candida^ Nidula, 

NidfUaria, 

Noxeba, 

var. effuaa, Nozeba, 

Candollaoeae, ho 0 t of an ^ecidtam (Cunningham), 
47. 

Candbikit UdUago, 

Canterb^ Colloge Jubilee, reprea. (InatOt 76). 
CaMa/ridue tenebroeus A, Ad., wrong ident. 

(Finlay), 498. 
eapense, Bdechnum, 

Pdydichum, 

capiUarie, SertukreUa, 
capiUUa, 

captaliSf Gkedoeia, 

Capua inlraeiatia (Walk.), N.Z. ooo. (PfaUpott), 
664. 


Carbo var. wlgaria d. bromivora, Vdilago, 
Oarckarodorit ooo. N. Auok. (Marahall), 618. 
Oardium paiulum Hutt. ahould be Prtdocardia 
patula (Hutt.), (Finlay), 498. 

spalioaum Hutt, ooo. (Marsh. A Murd.), 

166. 

Coras appreeaa R. Br., boat of Piccina Camcia 
(Cunnii^ham), 394. 

comana, ua^ for belt (Rangi Hiroa), 348. 

dipaacea Berggr., host of EUtkiromycaa 

niger (Cunningham), 416. 

boat of E, blivaceua (Cunningham), 

417. 

Jlava Linn. var. cataraciae R* Br., not on 

Banka Pen. (Laing A WaU), 444. 

Cfaudiekaudiana Kunth., hoet of Oifdractia 

Oaricia (Cunningham), 420. 

Aictda Boott, used for belt (Rangi Hiroa), 

348. 

paeudo-cyperua L.. host of VaiUaifo eatenaia 

(Cunningham), 417. 

— Solandri Booii,, ooo. Banka Pen. (Laing A 
WaU), 441. 

aubdola Boott., boat of Gintractia Cancia 

(Cunningham), 420. 

temaria Font f., boat of CitUracHa Carieia 

(Cunningham), 420. 

patlifi Hilgendorf, ayn., 231 

— Macea SoL ex Boott., ooo. Banka Pen. 
(Laing A WaU), 441. 

uwaaia Sol, hoet of SdaUromycea blivacaua 

(Cunningham), 417. 

oa^, rate of disoharge at WeUington (BaiUie) 

earicicblat UdUago, 

Cancia^ AiUhraooidea, 

CiiUfacHa, 

Puocinia. 

•— Uredo, 


Cariee^Tmiia, 

— Undo, 

Omimna n. snbg. (Manrkk), 663 ; in key, 648, 
664; range, 6& 


Oarinaeoa, See alao NaUea (Carinaeea ), 
eofifiato, AmfuUina, 
coftnaiam, Stwum. 
eariiudua, Sigarelua, 

Carpentaria, Gull, geol (Benson), 118. 

CofHi, JSckoenua, 

— Veronica, 

Oarstmm Top, geol (Benson), 118. 

Carter, C. R., WeUington Ughthouse (BaiUie), 
705-6; Queen’s Wharf, 719; reclamation 
oontraota, 711. 

Carter Bequest, ereotion of observatory with 
funds (Inst.), 733, 766, 772 ; erection of briok 
room for library, 734, 776; statement of 
aooounta, 1922, 786, 769. 

Library, removal from Museum (Inst), 

783. 

(3aryophyUaoeae, infeotion by ruata (Cunning* 
ham), 404. 427. 

Cass, altitude, olimate, Ao. (HoUoway), 74. 
Caaaidea labiata (Perry), diff. from Pkalium 
labiaium (Finlay), 624. 

pura (Lamk.), diff., from Pkalium labiaium, 

Ao. (Finlav), 624. 

should, be Oahodea aenex (Hutt), 

(FinUy), 607. 

aladialia Hedley, with pi (Finlay), 626 ; 

ooo. 618. 
eaatanea, Ponera, 

Caatnidae, strigU, with fig. (Philpott), 219. 
Castnioidea, atrigil, with fig. (Philpott), 219. 
Catalogue ComnSttee. See N.Z. iMtitnte. 
Catamacta iranafixa ju sp. (Meyriok), 203. 
eofairactae, Oarexfava var. 
catenata, Limopa%a, 

UatU^, 

eaudata, SiphoruAia, 

VercoubUa, 

CKidomgia ohariae Maskell, prob. host of Eury* 
toma bleainae (Gahan), 688. 

vradtmcoki, parasitic on Uromgeea (Cun* 

ningham), 61. 

Cdalivakyana, Puoeinia, 

Cektma, strM (PhUpott), 222. 

Celebes, geol structure (Benson), 106, 107, 111. 
Gelmiaia eoriacea (Forst f.) Hook, f., host of 
Puceinia Cdmiaiae (Cunningham), 9. 

DalUi Buoh., food*plant of Apalelria maki- 

nombra (Watt), 882. 

diacdor Hook, f., host of Aeeidmm 

Celmiaiae^diacohria (Cunningham), 37. 

Eookeri Cockayne, host of Puoeinia Cab 

miaiae (Cunningham), 8. 

hngifolia Casa., host of Puceinia Celmiaiae 

(Cunnhigham), 8. 

var. alpina T. Kirk, host of Pueeima 

Cdmiaiae (Cunningham). 8. 

pdkkta Hook, f., host of Aeeidium 

Cekniaiaopeliblakte (Cunningham), 87. 

Pefriei Cheessm., host of Aeoidhm Cd- 

miaiae^Pekki (Cunningham), 88, 

prvfepaua Petrie, host of Aeeidmm Od 

miaiae^dmbloria (Cunninriiam)^ 37. 

— ^ Sindairii Hook. 1, host of Aeeidium 
Cdmiaaediaebloria (Cmmingham), 87. 

apaoUdnUa Hook, i, host of Puceinia 

Jbdana (Cunningham), 886. 
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^dkmtia verbiuc^oliat food-plant of Apateiris 
Manombra (Watt), 332. 

CdmUiae, Pweinia, 

Undo, 

Uredo CompotUarum-. 

Cdminae-ducokiis, Aecidium. 
Odmisiae-pdiolaUu, Atcidiwn. 

Odmisiae-Petriei, Atcidium. 

CtnoBpira bimuUUa n. name propofied for Umu 
cornu omaius (Ifutt.), (Finlay), 498. 
centrifcliae, Uredo Pocae-, 
o^h^podfl, N. Canterbury (BCarshall), 616. 
Cepkanodes Janus Mieken, strigil, 6g. (Philpott), j 
223. 

Ceram, geol. phaseH (Benson), 103, 104, 106, 
106, 107, 111,112, 113. 
oercMiittm, Thuiaria, 

Ccradium vulgaium Linn6, food-plant of Haplo- 
myta chtncpodii (Watt), 684. 
eeraunias, IchneiUica. 

CcrUkideOf ooo. (Marsh, k Murd.), 166. 

potj^Uxa (Marshall and Murdoch), (Mar- 
wick), 194.. 

, Ataxocerithium perpUxum should 

stand as (Finlay), 477. 

OcrUMdlafidiouh 8ut., oco. Ardgowan (Finlay), 
609. 

varying form (Finlay), 608. 

Cmtkiopiis, occ. (Marsh, k Murd.), 166. 
Cerotodia paradisea Edwards, desc. (Alexander), 
654. 

** Challenger '* fig. of Thuiaria eeiradium (Bale), 
237. 

CAamaenmi, Pucciniadrum Abidu. 

Chamostraca should be Cleidothaerus (Finlay), 
497. 

Chance Bros., Somes laid, light (Bailb'e), 709. 
Ghwman, F., ident. of Strpula oiycnmsis 
(Allay), 440. 
ckapmani, Ditrwpa, 

Cfkaragia, sirigil (Philpott), 217, 218. 

pirescens Dbld., strigil, fig. (Philpott), 217. 

eharassa, Lironoba, 
ehariessa, Cythorca. 

Oharvuna iridoxa Meyr., with pis. (Watt), 327. 
Charles Louis Ra^, geol. (Benson), 123. 
Charonia, in key (Allay), 463. 

difdcncnsis n. sp., with pi. (Finlay), 460 

in key (Fii^y), 464. 

lampas (U), in key (Finlay), 464. 

(L, ), juvenile characters (Finlay), 461. 

occ. (Finlay), 462. 

var. mdia Hedley, ooc. (Finlay), 462, 

518. 

— in key (Finlay), 464. 

— nootdanica (M. k M.), in key (Finlav), 464. 
(M. k M.), r^ to C. difdenensis 

(Finlay), 461. 

nodi/era var. eudia Hedley, syn., 462. 

friloiiM, in key (Finlay), 464. 

charhdaria^ Orthcnekes. 

Oiatihiin lilds., oHmate and vegetatiott (Hollo- 
way), 90-1. 

--r— « — sohists (Benson), 130. 
ekd hm e n dB, Ohkmys, 

— - Pectsa. 

Bimina, 

— Trodm, 


chaihamicum, Linwn monogywm var. 
ehaUoneueis, SoUcurtus. 

Vber. 

Cheeseman, T. F., Kermadec Tslds. vegetation, 

00 . 

rosol. of sympathy (Tnst ), 753. 

chusemanit Drilliti. 

Chumna it, Potainogdon. 

CheUosia capUilis n. sp. (Miller), 282. 

fulvipts n. sp. (Miller), 282. 

chsQokomat Merdina. 

Chenopodiaceae, hosts of Uredo Rhagodiae (Cun- 
ningham), 43. 
cheno^ii, Haplomyza, 

Chtnopodium ottum L., food-plant of Uaplotnyta 
ehenopodii (Watt), 684. 

Cheviots, bush sic^ess in (Aston), 723. 
chick weed. See Cerastium vtdgeUwn, and Std^ 
laria media. 

rhiUoni, Pycnocentrodes. 

Theeocarpus. 

ChiUonia mihiwaka Chilton, with fig. (Chilton), 
271. 

subtenuis Sayre, affln. to (\ mihiwaka 

(Chilton), 271. 

Chione crassUesta n. sp., with pi. (Fmlay), 478. 

marshaUi Coss., a nomth nudum (Finlay), 

605. 

meridionalis (Sow.), is C, vellicata Hutt. 

(Finlay), 605. 

sptigUi. See CoRanaitis speighti. 

duchburyi (Gray), characi (Finlay), 478, 

Chlamys (PMium) bumeUi (Zitt.), [Peeten], 
oco. Ardgowan (Finlay), 509. 

chathamensis (Hutt.) [Psrtea], occ. Ard- 
gowan (Finlay), 509 ; Pukeun, 608 ; Target 
Gully, 495. 

grangei n. sp., with fig (Murdoch), 169. 

oamaruiica n. sp., with pi. (Murdoch), 158. 

radiatus (Hutt.) [PectefiJ, ooc. Ardgowan 

(Finlay), 609. 

Choiseul, geol. (Benson), 121. 
chondsrodenna, Puccinia. 

Chree, C., elected hon. member (Inst.), 775. 
cfwidieit TrigonosUma, 
chridyi, Kulima. 
chrysargyra, Sabatinca. 
chrysippus petUia, Danaida. 
chrysograpta, Astrogenes. 

Chrysomyia Rob.-Desv., in key (Malloch), 638. 

dux Esohsrholz, oharao. (MallcK'h), ^9. 

— - nufifacies Macquart, only sp. in N.Z. (Mai 
loch), 639. 

ehudeaui, Orthophragmina. 

cicada, trout-food (Phillipps), 383, Ac. 

Cieimlda tuberculata, trout-food (Phillipps), 385. 
ciliatwn, HymfnophyUum, 
einda, ^sonia, 

Struthiolaria, 

eindutnf Sinum. 

Sifwtm (Runaiacina). 

cinduSf Pdinices (Suspira), 

Sigardus, 

— SigarduB (Naiacina), 
einense. Polygonum, 
einma, Puccinia, 
cingulata, MdampsaUa, 

Striuhiolaria. 
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cingklata subsp. monilifera, StruthMaria, 

var. B, AnUhiolaria, 

cingvlatus, Circulus, 

Ctniraeiia, oharactero (Cunninf;ham), 418. 

in key (Cunningham), 403. 

Avenae Ell. ot Tf., syn., 406. 

Carkia (Peraoon) Magnus, with fig. and pi. 

(Cunningham), 420. 

in key (Cunningham), 418. 

patagonica Cke. et Mass., syn., 412. 

aeleroliformia (Cooke and Massee) n. comb., 

with fig. and pi. (Cunningham), 421. 

in key (Cunningham), 418. 

i8piwij!rM(Ludi^ig) Me Alpine, with fig. and 

pi. (Cunningham), 418. 
circularia, Otdiihua (Sropelua), 

Cirevlua cingulatua Bartrum, an Elachorbia (Fin- 
lay). 497. 

helkoidea (Hutt.), congen. with (\ aub- 

Utki Sut. (Finlay), 497. 

politua Sut., congen. with (\ tatti (Angos), 

(Finlay), 497. 

Cliraihlanctolatit Gymiuxonkt, 

Ciiharua, See also OtolUhua (Cithama ). 

linffuatvla otolith (Frost), 614. 

cUriJonnia, (frmycta. 

Cixiidae (Myers), 316-26. 

Cixiua, olassifio., &c. (Myers), 317. 

' - of Walker (Myors), 316. 

aapUua Walker, syn.. 318. 

Jinttimua Walker, syn., 326. 

- ' inkrinr Walker, with pi. (Myers), 318. 

kermaderenaia n. sp. (Myors), 319. 

marginalia Walker, syn., 3^. 

- narvoaua (Linn.), type (Myers), 317. 

opjmitua Walker, syn., 324. 

■ — panciimargo W'alker, with pi. (Myers), 317. 

- rufifrona Walker (Myers), 319. 

Cladophora, trout-food (Phillips), 382. 
cUtdraatidia, f'romycea. 

clarkai, Tiriteam, 
clathrata, Trkholropia. 

ClathweUa hamiUoni Hutton, syn., 107. 

Clavidac (Bale), 228. 

Clnnatidia, Aecidiunt, 

• - Diraeonta, 

Puccinia. 

Clemaiia Cvknaoi Hook, f., host of Aectdtvm 
ociagenae (Cunningham), 33. 

- - hexaaepala IX^., recorded host of Aecidium 
idagenat ((Cunningham), 33. 

indkiaa Willd., host of Aeddiuw otagenae 

(Cunningham), 33. 

marata Armstr., oce. Banks Pen. (Laing & 

Wall), 441. 

(lifden beds, note on (Finlay & McD.), 534-38. 

list shells from bands 6, 7, and 8 

(Finlay Sc> MoD.), 638. 
difienenaia, Charonia, 

Magadina, 

diffortioidea, Nolhofagua, 
dimacotua, Fuainua. 

(Clinton, 0. P., olassifio. of smuts (Cunningham), 
403. 

dypacdua, Smo. 

Clytia Johnatoni (Alder), oce. (Bale), 227, 232. 
Vnephaaia UUomana (Meyr.), first male record 
(PhUpott), 209. 


Cockayne, L., fonis, Tongariro Nat. Park, 88. 

vegetation, Chatham Islds., 90. 

— ^ Arrowsmith dist., 75. 

and U. Laing, Cass climate, 75. 

eochoftu Malpha, 

Colenaoif Alaopkila, 

Clemaiia, 

Cgalhva, 

Olearia, 

PhyUachna, 

Trichomunea, 

cotenaonia, Leatea, 

ColeoHporiaceae, charact. (Cunningham), 25. 

olassifio (Cunningham), 26. 

oce. of Uredo (Cunningham), 40. 

Cdeoapofium Leveille (Cunningham), 25. 

, Pmdermium in cycle of (Cunningham), 

32. 

Fuchaiat Cooke, with fig. and pi. (Cun- 
ningham), 25. 

“ College I.Ane ” or “ College Passage ’* (Baillie), 
711. 

CoUoniata imperforata (Sut.), no fossil record 
(Finlay), 497. 
colonkat Hydropaycha, 
colorata, Lima. 

Columbarium maorium M. ft M., oce. Pukeuri 
(Finlay), 508. 
cdumnaria. Strtvlardla. 
colza-oil in N.Z. lighthouses (Baillie), 709. 
comana^ Vartx. 

Comarchia, strigil (Philpott), 222. 
comhurana, Vatilago. 

Cominella, occ. (Marsh, ft Murd.), 156. 

drewi Hutton, syn., 198. 

hamiUoni (Hutton), with pi. (Marwick), 

197. 

huttoni Kobelt, syn., 197. 

pukhra Sut., occ. Target Gully (Finlav), 

495. 

— quoyana (A. Ad.) diff. from f\ hamiUoni 
(Maraick), 198. 

communal life, Maori (Hangi Hiroa), 307. 
com pacta f Pollia, 

Puccinia, 

Tritonidea. 

complanala, Conomilru. 

Compositae, hosts of Aeridtum Cdmiaiae-dis^ 
coioria (Cunningham), 37. 

hosts of Puccinia Cthniaiaa (Cunningham), 

8 . 

hosts of Puccinia spp (Cunningham), 

393, 395. 

hosts of Vredo Oleariae (Cunningham), 44. 

Compoaitarum var. Cdmiaiae, Vredo, 
cofnpreaaa, Sulconacca. 
compki, Vereondla, 
oonch-hom. See pumoana, 

Conehdhyra marahaUi Trechmann, with tig. 
(Marwick), 171. 

paraaitka (McCoy) Kutt„ aff. to Strulhio^ 

lareUa nordanakjotdi (Marwick), 165. 

aff. to Pugndlua marshelli (Marwick), 

170. 

not at Shag Point (Wilckens), 544. 

ronctsTia, Couthouyia. 

Lucinida, 

JHonalaria, 
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eoneiftna, StrMiolaria tubere%ilata» 
confwum, PsUochoretna, 

oon^merates in hydraulic limestono (Benson), 

conoidea, Siphonalia. 

Vtrcondla, 

Conomitra complanata (Tate), rel. to (\ incou- 
Hpicua (Finlay), 468. 

inconspirua (Hutt.), with pi. (Finlav), 468. 

atkone T.-Woods, siniilar to (\ ofhnniana 

(Finlay), 468. 

oihoniam n. sp., with pi. (Finlay), 467. 

cofutotiU, Natica. 
conspicua, Arundo. 
conHricta, Philine, 
contabuUUutn, Anabathron, 
rofitraria, OchrogasUr. 

Conan (Ltthoconun) abruptus Marshall, occ. 
(Finlay), 479. 

dennanii Tate, rel. to T. (L.) Iri- 

anguUtrin (Finlay), 479. 

triangviarin n. sp., with pi. (Finlav), 

, 479. 

convexa^ StrtUhiolaria, 
conwAif^i, Sphinx, 

('*ook, J., Maori population (Rani;;! Hiroa), 363. 

Btrait, early importance (Baillie), 701. 

cooking-bands, technique (Rangi Hiroa), 350. 
Coons, 0. W. See Potter, A. A., and Coona 
Coprosma foetidinnima Font., host of Aeridium 
hupiro (Cunningham), 37. 
eoracina, MonodonUt, 
coral, Fly River (Benson), 116. 

CaraUina neUicea Kllis, syn., 252. 
corbin, Venericardia. 

Corbvda canalirulQta Hutt., same shell as C, 
humerona Hutt. (Finlay), 490. 

— humerosa Hutt., oce. Awamoa (Finlay), 510. 

same shell as C, canalirulata Hutt. 

(Finlay), 499. 

kaiparacn&in But,, occ. Awamoa (Finlay), 

511. 

pmnUa Hutt., occ, Ardgoiian (Finlay), 509. 

varying form (Finlay), 508. 

Cordalia Gobi, syn., 49. 

pernieina Gobi, syn., 50. 

CordyUne audralin^ used for sandals (Rangi 
Hiroa), 357, 358. 

— Banknii Hook, f., not on Banks Pen, 
(Laing & Wall), 438. 

Corethra, food of LibeVvla ptdeheUa (Phillipps), 
389. 

corioesa, Celmiaia. 

Cortaaf food of Libellula pulchdla (Phillipps), 389. 

cornea var. wormheliennint Ditrupa, 

coronarium, Bnccinum, 

coronata, Tylonpira. 

eorrugata, Plumalaria, 

eonUnm, Broohila, 

— - Lieaonpim 

— Scaiaria, 

Corynidae (Bale), 228. 

CoBimann, M., Pelicaria and Tylonpira (Mar- 
wick), 169. * 

Struthiolariidae, classifio. (Marwick), 161. 

Ptffchatractue, remarks on (Finlav), 500, 

Trophon criapun named T. goMi (Mar- 
wick), 199. 


rontakif Aethorala, 

Crepiduta. 

AVptwwcu. 

SiphonaJia. 

■ — Tfrebra. 

Cotton. C. A., Pleistocene crust-warping and 
block-faulting (Benson), 131. 
coftreani, Otoliihun (Pemdaram), 
cougkiffyi^ OMia, 

Couthouyia ronrinna Marsh. & Murd., occ. 

Ardgowan (Finlay), 500 ; Target Gully, 496. 
covert smut of barley (('unnitigham), 408. 
Crambua Milan n. sp. (Philpott), 212. 

ertnaeua Meyr., strigil, fig. (Philpott), 219. 

crane-dies of N.Z. (Alexander), 641. 
crenociis, Crambua. 
crenulata, Siruthiolaria. 
cranna, Cyproidia. 

CraanalfUiten Mnua (A. Ad.), idciit. (Finlay), 
605 ; occ. Awamoa, 511. 
cranni, Euairoidea. 
rraaeicaudatum, Neurochorema, 
crasaidfna, BaryteUina, 
rraaaUentat Chione, 
craaaiuacula, SertulareUa. 
rraaauM, Teiradeion. 
craydsh. See Paranephropa pUt u ifrona 
crenaia, Eucopella, 

Orthopyxia, 

Grtpidvla coaUUa (Sow.) should be expunged 
(Finlay), 498. 

gregaria Sow., occ. (Marsh. & MurcL), 156. 

inenrva Zitt. is C, wilrkenai Finlay 

(Finlay), 498. 

monoxyla (l^ess.), ore. Aaamoa (Finlay), 

510 ; Pukeuri, 508. 

stria/a (Hutt.) should 1 h* C. mdm/a (Hutt.), 

(Finlay), 498. 
rribrariOf Argha. 
crinia, Sertukiria. 
crinUOf Dirhthu'hne. 

Lmvia. 

CrinitaCf Credo, 
ffiapua^ Fwma, 

Trophon, 

rroceua, Fraua, 

Cronartiiaoeae, classific. (Cunningham), 26. 

hosts of (Vedo ((^unningham), 40. 

Cronartium, Peridermium in cycle of (Cunning- 
ham), 32. 

Croaidoarma pieheiamt Zell., strigil, Hg. (Philpott), 
219. 

Croaaea ranrellata (T.-Woods), occ. Target Gully 
(Finlay), 495. 

aublahiata Tate., occ. Awamoa (Finlay), 

510 

crucifndiffnrme, Crvribulum, 

Crufibnivm Tnlasne, characteristics (Cunning- 
ham), 62. 

in key, 61. 

, Cyalhua, 

, Nidtdaria, 

— crvribuUform (Scop.) White, syn., 63. 

emodenae Berk., syn., 62. 

juglandicdam JDe Toni, syn., 63. 

aimile Mass., syn., 63. 

vulgare Tulasne, with figs. (Cunnmgham), 

63 . 
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cemiferuB, MolopkUu$ 

GtyjlUimofpha 6r€vieom« White, with pi (Mud* 
son. 341. 

CrypUmefla n. subgen. (Finlay), 016. 

Cu^Maeaf ooo. N. Aook. (Marshall), 617. 

dlta Sow., oco. Awamna (Finlay), 610. 

var. B Hutt.. occ. Awamoa (Finlay), 

610; Target GnUy, 495. 

aUenuata Hutt., occ. Taiget Gully (Finlay), 

496. 

amsirdlis (Hutt.), oco. Awamoa (Finlay), 

611 ; Pukeuri, 608. 
ewningi, DivariceOa, 
euneata, EuphinM. 
cunievU, Puodnia. 

Onnninghafnii, CyathM, 

D&ndrobium. 

GUkhenia. 

OUa 

OUaria, 

Polypodinm, 

carte, Paphia. 
ewrviUat ArdicM, 

Customhouse Wharf, Wellington (Baillie), 716. 
Cyatkea Cunningkamii Ho<£. not on Banka 
Pen. (I.4dng A Wall), 444. 

dealbaia (Forst. f.) Sow., oco. (Holloway), 

77. 

kermadecftiBis U’. R. B. Oliver, Trieho- 

manu venoaum ^iphytio on (Holloway), 90. 

tMduUaria (Font, f.) 8w., grown in the 

open, Auckland (Holloway), 89. 

larUifera (L.) White, syn., 66. 

mdanosperma (^hw.) White, syn., 66. 

rvfipea (Ell ot Ev.) White, syn., 66. 

— ' akreorea (Schw.) White, syn., 66 
CyathuB Haller, characteristics (Cunningham), 

63. 

in key (Cunningham), 61. 

<MniB Pat., syn,, 66. 

BaUeyi Mass., syn., 66. 

eampanviUUua Cda., syn., 66. 

Coknaoi Berkeley, with pi. (Cunningham), 

64, 

CrucibiUum Pers., syn., 63. 

dimorphuB Cobb, sjm., 66. 

BBnodBMiB Berk., syn., 62. 

finmtariuB PC., syn., 63. 

jlmiccla Berk., syn., 63. 

— Hookeri Berkley, with pi (Cunningham), 

66 . 

fume^ziiandiae Tulasne (Cunningham), 

64. 

— in key, 64. 

laeviB PC., syn., 63. 

LeBumi iSil., syn., 66 

mttanoBpermuB De Toni, syn., 66. 

OUa Persoon, with pi (Cunningham), 66. 

in key (Cunningham), 64. 

patitoidBB Bwk., syn., 63. 

paste Berk., syn., 63. 

rufipBB Ell. et Ev., syn., 66. 

- iimUiB Cke., syn., 66. 

' alercorsaa (Sohw.) Pe Toni, with pi (Cun- 
ningham), 66. 

- — vamkoBUB DC., syn., 66. 

Wrightii Berk., syn., 66. 

Cydina iiapwr Hutton, syn., 193. 


CychpharuB serpenB, food-plant of PhUocryptka 
potypodii (Watt), 337. 

CydoBframa, name to be rejected (Finlayl 497. 
CyliehndXa anyai Hutt., a ButtinaUa (ralay), 
497. 

Boror Sut, a BvUinaUa (Finlay), 497. 

Cymathdae, key to (Finlay), 463. 

Cymaitum, in key (l^lay), 463. 

of Oamaru loo. (Finl^), 463. 

n. sp., undesoribed (nnlay), 469. 

daragoniufn n. sp., with (Finlay), 460. 

in key (Fi^ay), 464. 

axaraium (Reeve), in key (Finlay), 464. 

similar to (\ daragonium (Finlay), 

460. 

gemmuUUutn (Tate), rel to C ravdiUum 

(Finlay), 456. 

ifUBrroBtala (Tate), rel to C. haiparaenBa 

(Finlay), 468. 

kaiparaanBt n. sp., with pi (Finlay), 467. 

in key (Finlay), 4W. 

martnieki n. s^, with pi. (Finlay), 466. 

in key (ralay), 464. ♦ 

minmnm (Hutt.) should be expunged from 

lists (Finlay), 499. 

syn., 463. 

ocloBtrraium n. sp., with pi (Finlay), 469. 

in key (Finlay), 464. 

pahUnH M. k M., olassifio. uncertain 

(Finlay), 462. 

parthfnopeum (von Salis), in key (Finlay), 


uae of name (Finlay), 462. 

radidU (Tate), rel to Auakoirilon maorium 

(Finlay), 4M. 

rewlvtum n. sp., with pi. (Finlay), 466. 

in key (Finlay), 464. 

anUphmUum n. sp., with pi (Finlay), 468. 

in key (Finlay), 464. 

spenglari (Per^), in key (Finlay), 464. 

fossil in Aust. (Finlay), 465. 

unlike other N.Z. species (Finlay), 

463. 

Butm M. k M., a Xymena (Finlay), 462, 498. 

tranBtnHum (But), in key (Finlay), 4M. 

growth form (Finlay), 468. 

cymodoce, Tinea. 




I, hosts of Ciniraetia (Cunningham), 


host of EUUermyeaB spp. (Cunningham), 

414. I 

host of Pnccinia CariciB (Cunningly), 394. 

host of Soroapomm (Cunningham), 427-28, 

429. 

host of Urado SeirpinodoBi (Cunningham), 


host of VatUago ((hinningham), 404. 

cyphoidaa, Auatroirikm. 
cyjphum, AuBtredrUon. 

Cyproidia croBaa Chilton, syn., 631. 
eyahpktfra, JAaviUhrina. 

Cyiharaa should be Antigona (Finlay), 497. 

chariaBaa But, a syn. of Ckioiia vattkatn 

Hutt. (FinU^, 606. jj 

omnga (%mlery) is Chiont vaUkada Hutt. 

(Finlay), 606. 

BHbotiknga Cossm., a aomaa audiim (Fki* 

lay), 606 
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Cf^Misrea eubeuleata (Snt) is Chiont vtHkata 
Hutt. (l^ay), 505. 

yaUi r4ray should be (^aUauaitia (Finlay), 


Daeifdidis, Uromycea. 

Dactfdie gUmeraia L., host of UetUago Hriae- 
fomia (Conninfrham), 410. 
daddy-long-legs. See Tipuloldea. 

Dahl, K., deterioration of trout (Phillipps), 300. 

** daising '* in sheep (Aston), 723. 

DaU, W. H., yatka, shell (Marwick), 545. 

Do/lft, Cdmiaia. 

tkHmaakema DJan^lidz^, descrip. (Marshall), 616. 

apeighti n. sp., with pis. (Marshall), 015. 

Dampier Jslds., geol. (Benson), 120. 

Strait, geoL (Benson), 119. 

DaiiaidaekryeippuapHilkt^to\[. (Philpott), 211. 
DaiUhMia Bucliimni Hook, f., host of UaUiago 
eomlmrena (Cunningham), 4ll 

fiuda Hook., oco. ^^nks Pen. (Laing ft 

Wall), 440. 

piloaa R. Br., host of UatUago Readeti 

(Cunningham), 414. 

aemiannularia R. Br., host of Uatikigo 

Readfri (Cunningham), 414. 

var. nigrkana Petrie, ooo. Banks Pen. 

(Laing ft Wall), 440. 

var. aetMia Hook, f., ooc. Banks 

Pen. (Uing ft Wall), 440. 

Daphndla varkoatata kL ft M., a syn. of Bda 
camlkulala Sat. (Finlav), 500, 511. 

Dardanidat in group (Finlay), 482 ; in key, 403. 

limbata (Hutt.), rel. to D, riverionenaia 

(Finlay), 491. 

olivacea (Hutt), in group (Finlay), 482; 

in key, 494. 

oco. (Finlay), 491. 

rel. to D. rkertonenaia (Finlay), 491. 

ripertoneyiai* n. sp., with fig, (Finlay), 491 ; 

in key, 494. 

Dari^m Castagne, characteristics (Cunningham), 
47. 

FUvfn Castagne, with fig. and pL (Cun- 
ningham), 48. 

infects sori of IJredo Srirpi-nodoai 

(Cunningham), 42. 

Bartoni, Veronka, 

Darwin, C., elevation of shore-lines (Henderson), 
581. 

David, T. W. £., Banda region tectonics (Ben- 
son), 119-13. 

■ New Caledonia, N.E. coast geol. (Benson), 

126. 

New Guinea, trend-lines (Benson), 118. 

David Robertson^s wharf, Wellington (Baillie), 
715. 

daviaiit Aatraaa avkata subsp. 

dead, delved burial (Rangi Hiroa), 355. 

daalbatth Gyaihea, 

Da Bwryana^ TitteUa. 
daeagonium, CynuUium. 
decana, Oaekua, 
dacepia, MairgareRa. 
dac^iana, Tinsfia. 

Vrido aagetum var. 


Dtdamt antennae (Philpott), 224. 

junctiiinea Walk., strigil, with figs. (PhiU 

pott), 22.3. 

decuaaaiuniy yearockorema. 

“ deep-water wharf,” Wellington (Baillie), 717. 
iMfraneia exramta Hutt, assoc, with Cryptamdla 
(Finlay), 516. 
ddkatula, Halecivm. 

Sertularia, 

daikatvlum, Hatecivm. 
dalkaivBia, Cudulua. 
dd]a‘UaUei^ Kuairoide^. 
demiaaum, HymenopKyUum, 

SepimefUvm. 

Dendrobium Cnnninghamii Liudl , occ (Hollo- 
way), 89. 
dennatiii, Conua, 

PlaaiotrUon, 

DeiUalium, occ. N. Aurk. (Marshall), 617. 

used as ornament (Andersen), 692 : white- 
ness of, 692. 

fcoatatum Kirk., occ. Ardgowsn (Finlay), 

509 ; Pukeuri, 508. 

morganianum 0. Wilck. (Wilckens), 543. 

adidum Hutt, occ. (Marsh, ft Murd.), 156. 

Denter. See Otolilkua (Dmiex). 
deidkdijtray Natira. 

D*£ntre€‘aHteanx Group, geol. (Benson), 114, 

118, no, 120. 

depreasQt AndUa. 

depression of N.Z., p<>8t-Tertiaiy (Henderson), 
591-96. 

depreaauat Raniinenhta. 

Deamoactjphva buskii Allman., syn., 237. 

De I'oni, species of Phragmidinm (Cunningham), 
24. 

Deyeuxia avenoidea Buch., cxt. Banks Pen. 
(Laing ft Wall), 440. 

Farateri Kuntb., host of Puceinia Blymi 

(Cunningham), 2. 

Petriai Hack., o<m*. Banks Pen. (Laing ft 

Wall), 440. 

DianeUa iniennedia Endl., host of Uredo Dia- 
nattae (Cunningham), 42. 

occ. Banks Pen. (Laing ft Wall), 

441. 

Diandlae, Urado, 
diaphanat Slachorbia. 
diatoms, trout-food (Phillipps), 382, 388. 
Dkaaoma Ckmatidia Arth., syn., 1. 

Oaliorum Arth., syn., 7. 

Pankviart Arth., syn., 1. 

puwtaium Link., syn., 7. 

triikinum Kem., syn., 1. 

Dkhdachna erinita (Forst. f.) Hook, f., host of 
Uredo Crinifaa (Cunningham), 41 
dkhotoma, Oalraa, 

Stlaginopaia. 

dkhoUmum, Didyodadium, 

Dkrawmyia aagrotana Edwards, deso., with fig. 
(Alexander), 644. 

faaciata Hutton, desc., with fig. (Alex- 
ander), 643. 

nigreacana Hutton, desc., with fig. (Alex- 
ander), 645. 

repanda Edwards, desc. (Alexander), 644. 

Bictyoctadium dkhoiomum AUman, syn., 237* 
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Dietel, P., species of Phmfftnidium (Ounning- 
hain), 24. 

diflcHiSf Penmrarefuf. 
difformU, Puceinia. 
digUata, Sckefflera, 
dUaia, Siphowdia. 
dilataia, Siphowdia, 
dilakUum, Hymenophyllwn. 
diUwynni, Natka. 
dimorphus, Cyafhwi. 
dinodMf Porina. 

DijdodoiUa ampla fHutt), occ. (Marsh, k Murd.). 

globulark (Jjamk.), occ Awamoa (Finlay), 

611. 

dipnarra^ Carar. 

diptera fauna of N.Z. (MiUer), 281-84. 
Diptychophora paroma n. sp. (Meyrick), 202. 
Discariae, Atcidium. 
dWifora^ Artgma, 
dinciflorum, Phragmidiuin. 

Diwobola gihhera Kdwards. deac., uith fig. 
(Alexander), 645. 

Discocpclina, occ. (Benaon), 125 note 

di&coideunit Tuhulofdiuw. 

dinrohr^ Ctlmkia. 

ditfcoloris, Afcidium Cdmisiae-. 

diHCorSf Mactra. 

discus, Orthnphragmim. 

dineases among Maori (Rangi Hiroa), 367. 

disjuncta, Idpirijtra. 

dispnnsn. Orthophragmina, 

dispar, Cyclina. 

Lvcinida. 

dispersa, Puccinia. 
dmecium, Geranium, 
dissemincdim, Aeridium. 
dissimitis, Epiqrus. 
distans, Hypolepis, 

Pinna. 

difAracia, Melanchra. 

Ditrupa chapman i n. ap., with figs. (Finlay), 449. 

forneo var. wormbetiensis (Mc(3oy), diff. 

from D. cornea (Finlay). 440. 

parki n. ap., with fig, (Finlay), 448. 

divarkata var. aranthocarpa, Aglaophenia. 
Dimncella cumingi (Ad, A Ang.), <kt. Ard- 
gowan (Finlay), 509 ; Awamoa, 511 ; Pukeuri, 
608. 

dives, Ichneutica. 

Dixon, H. N., N.Z. mosses, printing of bull 
(Inst.), 728, 754. 

Djar, Cape. geol. (Benson), 116. 

Dobu, Mt., geol. (Benson), 118. 
doUehoearpa, Thuiaria, 

Ddkhopeta (Ddkhopeza) atropos (Hudson), 
dear, of female (Alexander), 658. 
doUfnsi, Stentdhoe, 

Dominion Museum, erection (Inat.), 757, 758; 

control, 776. 
dmlie, Ocypkimus. 

Dorset Point, light for (Baillie), 706. 

JDoainia magna Hutt., occ. Aidgowan (Finlay), 
509. 

subrosea (Cray), ooe. (Marsh, k Murd.), 156. 

syn., 193. 

DraeophyUum Adamsii sp. nov. (Petrie), 435. 
dragon-ny nymph, food (Phillipps), 889. ' 


drein, AmpuUina. 

ComineUa. 

Euthria. 

Olobisinum. 

Pisania. 

Sigareins. 

Sinum (Eunatkin/a), 

Xymene. 

Drillia awamoaeMis (Hutt.), ooc. Awamoa 
(Finlay), 611. 

eheesetnani Hutt., incl. in Phenatoma 

(Finlay), 616. 

laem Hutt., occ. Target Gully (Finlay), 

490. 

ident. erroneous (Finlay), 496. 

multiplex Webster, assoc, with Cryptomella 

(Finlay), 516. 

Dryopleris pennigera (Forst. f.) C. Chr., ooc. 

(Holloway), 78. 
dubia, VerconeUa. 

Dunedin, Hymenophyllaceae at (Holloway), 83. 

average rainfall 1911-20 (Holloway), 83. 

dunedinensis, Thoristella. 
duniana, Malpha. 
dux, Chrysomyia. 

Dynamcna fasciculata Kirchenpauer, classifio. 

(Bale). 246. 

syn., 246. 

pulcheua D’Orbigny, relations (Bale), 246. 


Earina mucronata Lindl., occ. (Holloway), 89. 
Earleo Arth., syn., 14. 

Fast Coast, N.Z., post-Tertiary elevation (Hen- 
derson), 583 ef aeq. \ depression, 591 et aeq. 
East Indian Arobipel., tectonic features (Benson), 
103. 

eafont, Paroxyethira. 
ecosUUum, DenUdium, 
edmtuln, Serhdarelln. 
edgari, Macoma. 

Edgeumhe, Mt. Hee Putauaki. 
Edge-Partington, J. Su. Partington, J. Edge-. 
Edwardsia tetrapkra (J. Miller) Oliver ( So- 
phora tetraptera J. Mill.), host of Aecidiim 
kowhai ((hmningham), 35. 

host of Uromyces Edtoardeiae (Cun- 
ningham), 392. 

Sduxtrdaiae, Uromyces, 

Efate (Sandwich laid.), geol (Benson), 121, 
effusa, Noxeba Candida var. 

^•laying, effect of smut on (Cunningham), 425. 
Eglanteriae, Uredo. ' 

Eglentaria, Rosa, 

Einstein, A., elected hon. member (Tnst.), 775. 
Elachista waiti n. sp. (Philpott), 213. 

Elachorbis Iredale, includes Circuius spp. (Fin- 
lay), 497. 

diaphana n. sp., with fig. (Finlay), 518. 

hdicoides (Hutt.) [rtreu/us], ooe. Aidgowan 

(Finlay). 509. 

politus (Sut.) [Ckcvlvs\ ooc. Ardgowan 

(Finlay), 609. 

svbskdei (Sut.), occ. Dunedin (Finlay), 518. 

ElaieromycM, oharacters (Cunninglmm), 414. 

in key (Cunningham), 403. 

esidomchua (Berkeley), n. comb. (Cunning- 
ham), 416. 



General Index, 


843 


Etakromyces endckichue in key (Cunningham), 
416i 

niger n. sp., wiili pi. and figg. (Cunning- 

ham), 416, 417. 

in key (Cunningham), 416. 

6livac€M (De (vandoTle) Bubak, with pi. 

and 6g. (Cunningham), 417. 

in key (Cunningham), 416. 

Treubii (8olmfl.), of Bubak (C'unningham), 

414. 

fhlinoides, Myriophyllum, 
ehtior, Mitra, 

— Tritonitlea, 

€hiiHa, Arrkenatkerum, 
degavB^ Globisinuru, 

Sertularia, 

Sinutn (Mvmticina), 

iiynthecium. 

var. Bculpta OudOhus fOadiui), 

Klephantowyia zealandiea Eawarda, dego. of male, 
wiUi 6g. (Alexander), 668. 
ahixUa, fJredo. 

elevation of N.Z., post-Tertiary (Henderson), 
682-01. 

flottgiUa, Sertularia, 

— - Stereolhira. 

eloiigfUutn, Trichonianfs. 

elongatue, OiolUhuB (Ophidiitlarvw ), 

(Sparidamm), 

Ehpa. 8ee Oiolithus (Elops). 

Elymit Puceinia. 

— Artaeae’, . 

— - Vrfdo. 
tmarginaUt, ^alpe. 

Nuzeha. 

RisBoim. 

Ktnarginnla itriatuh Q. A (1., oce. Ardguwan 
(Finlay), 600 ; Awaiuoa, 611. 

Embody, 0. C., food of trout (Phillipps), ,S89. 
tmodBnat^ Cnicilntlum, 
emodetuiis, Cyalhvs, 

Nitlula. 

UatiUigo, 

ampUuruB, CallochitoH, 
andodonia, BroohUa. 

Endophthora tylogramim n. sp. (Meyrick), 206. 
EndoihlaBpis Kor., syn., 421. 
endotrkha, Uttilago. 
ttidoirUd^uB, Elateromycea. 

Enkmata, strigil, with fig. (Philpott), 219, 220. 

/erviua Walk., stri^, fig. (Philpott), 219. 

tnyaiy BtUUneUa, 

CyliehnaUa, 

Enysiif Aniaotom. 
ephedrioidea, MuMenbeckia, 

Epichoriata abdita n. sp., with figs, (Philpott), 664. 
Epicoma irialria Lowiii, strigil, with fig. (Phil- 
222, 223. 

Epigrua^ in groupj Finlay), 481 ; in key, 403. 
diaaimuia (Wats.), rel. to E, foaailia (Fin- 
lay), 489. 

foaailia n. sp., with fig. (Finlay), 489 ; in 

key, 494. 

iaehna (Tate), in group (Finlay), 481. 

varconia (Tate), rel. to iff. foaailia (Finlay), 
480. 

BpUobii, Caeoma, 

— Pwxinioitrum, 


Epdobii Vrpdii, 

EpUobium juticeum Kol, host of Puccinia pvU 
veruhnta (CHinningham), 306. 

pictum Petrie, host of Puccinia pvlvtrU” 

Icnin (Cunningham), 305. 

ftubena A. Rich., host of Puccinia pulveru- 

lenta (Cunningham), 306. 

host of Puccininairum puatulaium 

(('unningham), .30. 

Epiphihora mdnwmbra Meyr., syn., 331. 
tpiaropua, SertulareUa. 

Sertularifi. 

Epitea Fr., syn., 14. 

EpiUtnium hucknilli n. sp., with pi. (Powell), 138. 

— icncRum probably E, buckn illi (Powell), 1 38. 
— zflebori <liff. from E. bucknWi (Powell), 138. 

Eramium Bon., syn., 25. 

Erato ueozelanica Sut., with pi. (Murdoch), 160. 

000 . Ardgowan (Finlay), 609; Puke- 

tiri, 508. 

aenactUH n. sp., with pi. (Murdoch), 160. 

Erechtitea arguta iK\, focni-plant of SepUcula 
erechiiiua (Watt.), 687. 
crcchtitua^ Scpticuh. 
crichryaa, Metacriaa, 

Eriatalia lenax^ trout -food (Phillipps), 3K3. 
errata, Strutkiolaria. 

Erycina jairca (Desh.), oco. Dunedin (Finlay), 
617. 

erythrocephala. CaUiphora. 
eadaiUi, Uber, 

capinoaua, Ifexaplec octogonua var. 

Eatea, olassiiic. (Finlay), 480 ; in group, 481 ; 
in key, 403. 

— impreaaa (Hutt.), ooc. (Finlay), 487 ; in 
key, 404. 

minor (Sut.). rel. to E, impreaaa (Finlav), 

487. 

polyaulrata n. sp., with fig. (Finlay), 486 ; 

in key, 491. 

rugoan (Hutt.), ooo. (Finlay), 487 ; in kev, 

494. 

aemiaulcata (Hutt.), rel. to E. polyaukata 

(Finlay), 487 ; in key, 404. 

zoaterophila (Webster), m group (Finlay), 

481 ; in key. 404. 

iK*o. ( Fiiday), 487. 

Ethelton, ammonite from (Marshall), 615. 
ctrenuAdea, Uromitra. 

Eublemma, strigil (Philpott), 220. 
euclia, Charonia Utrnpaa var. 

nodifera var. 

Eucopella rampanvlaria not a syn. of Camjtanu- 
laria labiata (Bale), 2.34. 

syn. of SiHculnria campanularia, 234. 

crennta n. sp., ooc. (Bale), 227. 

Hartlaub, syn , 232. 

reticulata Hartlaub, sjti., 234. 

Eud(dium? Suter, is fdobiainum spirah (Mar- 
wick), 675. 

eudypti, XenocaUipkora, 
eugonia, Tellim. 

Eulima aoteaenaia Marsh. & Murd., ooo. Target 
Gully (Finlay), 4tm. 

chriatyi n. sp., with pi. (Marwick), 106. 

obliqm (Hutt.), occ. Pukouri (Finlay), 608, 

Eulimella awamoaenaia M. & M., occ. Awamoa 
(Finlay), 611. 
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ISunaiieina ll«oher (Marwick), 572; in key, 
549; range, 546. 

— See also Swam (Sunoeacim), 

Suj^nuia ottaeato F6nit., host of Pneetnia 
iupknuunia (Cmmingham), 6. 

Wilaoni n. ap. (Petrie), 07. 

Eupkraaiafia, Pveeinia, 

Eurffkma oleariae Maskell, identity (Qahan), 687. 
EuHraidea etusaris Walker, syn., 270. 

eroMi Stebbing, affin. to BovaUia mono- 

6tdoidM(Ch0ton),271. 

d/Ma-vcXki (^evreux, affin. to Boodttia 

monotmloidM (Chilton), 271. 

monoculoidu Stebbbg, syn., 270. 

Eutpira Agassis (Marwick), 5^ ; in key, 540 ; 
range, 546. 

venvita Suter, syn., 576. 

See also Uber (Euttpifa). 

euwktUa, Mitra. 

EtUhria drem (Hutton), syn., 198. 

suboaUimoirpha M. & M., ooo. Target 

Gully (Finlay). 496. 

rei. to TrUonidea ekUior Sut. (Finlay), 

503-4. 

should provia. be Pottia compaeta 

(Sut), (Finlay), 504. 

Evdlea impolHa (Hutt ), oco. Taieri (Finlay), 517. 
EvarnA iiriata (Hutton), resembl. to Vtreondla 
dfiMa (Marwick), 106. 
seeeto, Pycnocentria. 
evcduhat Sokeurtwi. 
ewingii, Peraectania. 
axaraiumt Cymaiivm. 
iODCavata, BMytoma, 

Dtfrancia, 

Pseudatoma. 

tixcdaa, Siphonalia. 
txuUwn, AUrtryon. 

Macropiper. 

exchange list, additions. Scr N.Z. Institute. 
excorticaia, Furhaia. 
exigua, LUaoapira, 

ilatilago. 

sxtmia, Syncoryne. 


faUax, Caeoma. 
faldOm ScoiHiTia. 

^uharfja., list of N.Z. Hydroida, 226. 
fargubarit Thuiaria. 

Farr, C. C., Hector award, 1921 (Inst.), 728. 
— research grant, 1923, 790. 
ftueiaia, Dkrawmyia. 
faacieitlaris, Nidviaria. 
faccwiMa, Dffnamena. 

Serhdaria. 

fathen. See Cheaopodium aUnm. 
fats of herring food (Malcolm and Hamilton), 380. 
"fatus,” Malayan term for *'klippea ** (Benson), 
104. 

Amphinewrua (Nuomoina). 

Featheraton, 1. B., Maori extinction (Rangi 
Hiroa), 362. 

Street, Wellington, decided on (Baillie), 

71.3. 

fellowship elections. Su N.Z. Institute, 
/sneslrolam, VtxiUum. 


Fenton, F. D., Maori population (Rangi Hlkoa), 
370. 

fmwieti, MaUobtUhra. 
ferox» Pieudopanax. 
ferrieri, FuiUB. 

Stru^iolariopiii. 

fenmginea, PlaiypHlia. 
ferr^neumt Hymenopih^m. 

/smM, Enhmda. 
fMvOt Pynmaia. 

Fiihiea wuUinoideB Petrie, not on Banks Pmi. 
(Lainn & WaU), 444. 

ruora Linn., ooo. Banks PSn. (Laing k 

Wall), 440. 

Ficus imperfedua Marsh, ft Murd., ooo. Target 
Gully (F^Uy), 496. 

a^hnfiaennua Marsh, ft Murd., oco. Target 

Gully (Finlay), 496. 

is perhaps F.fmnseimus (Finlay), 496. 

— tranaennua Sut not a Fkua ( nnla^, 450. 

rol. to CymaHwn raadutum (nnlay), 

456. 

See F. aHbtranaennna, 

fidkida, CerUhieUa. 

Fiaraafar. See Otolithua (Finaafer). 

JUkomiaf Alarba (Aiairba). 
ftlicidat Aglaophenia. 
flifoliat AniaoUma. 
fillets, Maori (Rand Hiroa), 344. 
filmy fern. See Hymenophyllaoeae. 
filoeinctat Eiaaoa. 

FUum^ Darlmaa. 

Phoma. 

^phaeria. 

fimbrinta, Hydropaycha. 
fimentariM, Cwthua. 
fimicola, Oyadiua, 

Finisterre Range, geoL (Benson), 117, 118, 119. 
Aka. 

finiUtHva, Cixiua. 

Finlay, H. J., rrsearoh grant, 1923, 790. 
flnhyi. MyUita. 

OtolUhua (Pampareia). 

Ubar, 

fire, not fanned with breath (Rangi Hiroa), 354. 
fireblight, control (Inst), 734. 
fire-fans, technique (Rang! Hiroa), 353. 
firmua, Ubar (Euapira), 

fish, N.Z., food yuues (Malcolm and Hamilton). 
375-80. 

fishes, food of (Malcolm and Hamilton), 380. 
flahdialhtm, Uytnenophyttum. 
flaccidumf AapUnium. 
flammaata, Signaia. 

Flat-top Hill, geoL (Bartrum), 151. 

Jlava var. eaiaraetaa, Carex. 
jtaveacentia, Uromyaa Sophoma-. 
fiarih^ Halecium. 

Flores, on geanticlinal ridge (Benson), 102. 
Florida Is., geol. (Benson), 121. 
flurtvaiat Lrj^hyra. 

flute, imitated in **pofuftt’* (Andersen), 094. 

Fly Riv., geol. (Benson), 116. 
fly-campaign of Ati-awa (Rangi Hiroa), 356. 
fly-flap, technique (Rangi Hiroa), 354. 
fly-whisk (Ranm Hiroa), 355. 
fodiena, Piiocifm. 
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foitmfTUkda. 

— UeUlago, 
foMinima^ Caproma, 
fiUiedla, UitUago Triiiti fonna. 

food, ohemioal obango in fish (Malcolm and 

Hamilton), S 80 . 

food Tihim of N.Z. fish (Malcolm and Hamilton), 
875-80. 

forett oorerlng of dividing range, Oanterhnry 
and WestlaA (Holloway), 71. 
femeaa, Aghophema, 

— tiemvdma. 
fomona, Theeocarpua, 
fitmieaium, Sinum. 

FanUraet Undo, 

Tarderj^ Deyeuxia, 
foir9tm(kde$t Abrotandla, 
forUt, StnOhidlaria. 
fo9§a, SinUhiolaruL 
JoudMt Brooktda, 

Epigrua, 

Foster, F., research grant, 1923, 790. 
faveaiHxkma, Subancba, 

Foyana, Puecinia. 

JragiU, CaUioitoma wkri var. 
fragraeHmmot Olearta, 
franuacae. Typhia, 
fraaeri, ShmAudaria. 
fnAar, Hydrobioaia, 
fraaMUnia, Marginatta, 

Fraua sp., strigil, fig. (Philpott), 217. 

erocetts Luo., strigil (Philpott), 218. 
fraxari, StruthiohHa. 

Freeman, E. M., and Johnson, E. 0., smut- 
prevention (Cunningham), 400. 

Fnnoh warship Jules BHchelet (Inst.), 727. 
Freyeindia Bankaii A. Cunn., root us^ for 
binding (Andersen), 693, 096. 

Friedrich Wilhdm Hirien. 8u Madang. 
frag-hoppor. See OHarua oppoaUua, 
frcaidoauaf Sairpua, 
fimHnalia, SalvaHnna, 
fnUieoaih Tnbiclava, 

Fnehaia txeerBcaia (Font f«) L. f., host of 
Cofsosporiam Fwkaiae (Cunningham), 26. 
Fvehaiaa, Cclaoaporum, 
fue, technique (Rangi Hiroa), 864-5. 
fnifni hgOf technique (Rang! Hiroa), 854-55. 
Fa^goiwo disffiao^ by AleUhoa (Bfarwick), 200 ; 

not at Awamoa (Finlay), 502. 

Fnlgoroidea of N.Z. (Myers),* 315. 
fMha, Napticida, 

Tiphobioaia. 

fidtipaat OkaUoaia, 

/mikk, Subonoba, 
fmoawn, PaUenia, 

— — Sephmtum, 

fungi pMiiitic on Uredinales (Cunningham), 47. 

jBri)oih^ 

/srcato, Sartelaria, 
feefmicaaat Olaaria, 
fitmva, Mahnchra^ 

/uaoane, EethoMh, 
fmoptumbaa, fiyuopKatia, 
fiudlSmUa var. nana, StrtularaUa. 

SaHekuria, 

Turrioida, 


Fuainua elimaeohta Sut., ooo. at Target Gully 
doubtful (Finlay), 498. 

apiraiia (A. Ad.), not at Target Gully 

(Finlay). 498. 

Fuaua ertapua, Gould’s name of Trophon criapua, 

ferrieri ]*hilippi. classlfio. (Marwick), 161. 

fyfai, f^bar fEuapiraJ, 


Oadua. See Ototithua fOadua), 

Oahnta, host of ElaUawnycaa etuhirichua (Cun- 
ningham), 414, 416. 

OaloMoa bravipennia, food of (Phillipps), 388. 

trout-food (Phillipps), 382. 

huPonif food of (PhillipM), 388. 

Oahndaa aenex (Hutt), occ. Ardgowan (Finlay), 
509 ; Awamoa, 511 ; Taiget G^ully, 495. 

occ. (Marsh. A Murd.), 156. 

Oalii, Purcinia. 

(kdiorum^ D\caeoma, 

— Puecinia. 

Qdlium umbroMum Sol, host of Puecinia punc- 
kUa (Cunningham), 7. 

Oari linebtata Gray [PMmiiio6ta], occ. Pukeuri 
(Finlay), 508. 

gasteropods, Mesosoic, claasifio. (Trueman), 604. 
Gastropodum gen. et sp. indet, with pi. 
(Wilokens), 642. 

Gaudalcanar. gcol. (Benson), 121. 
Qaudtehaudiana, ('arax. 
gaymardif Aglaophania. 

Tdlina. 

Qalachia aarabatia n. sp. (Meyrick), 204. 

UtptUoaa II. sp. (Meyrick), 203. 

neglerta n. sp. (Philpott), 666. 

aparaa Philp., syn., 3.31. 

gmmidfUumf Cymatium, 
geniculalar Angelica. 

Obelia. 

genitalia of Cixudan, mounting, Ac. (Myers), 315. 

specific im}X)rtance (Philpott), 063. 

geological sections across New Caledonia (Ben 
son), 126. , 

Goometroidea, strigil, with figs (Phdpott), 223. 
George, J. R., work on Queen’s Wharf, Wei- 
lin^n, Ac. (Baillie), 719. 
georgwna, SUnella. 
geraniifoliua, Banuveulua. 

Oeranium dtaaerium L. A 0., host of Vromycea 
acarioaua (Cunningham), 46. 

miorophyllvm Hook. f. («= G. polentilloides)^ 

host of Vromycea acarioaua (('unningham), 40. 

potenhUoidea Hook. f. Sec 0, micro- 

phfium. 

gestures accompanying song (Andersen), 699. 
Oeum parvi^orum Smith, ooo. Banks Pen. (Laing 
A Wall) 441. 
gibbara, JHaeobola. 
gibboaa, Natica 

Natica (Neietita). 

Phippaia. 

gibboauSt Polinicea. 
gigantaa^ BovaUia. 
gigaa, Oligoma. 

Bimthiolaria. 

ghbreHa, TaUina. 

Olabrella. See Marginalia (Qlabrallal brtrupira. 
glaciation. Pleistocene (Paik), 599. 
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Oliiehenia CufinifighamU Hew., ooc. (Holloway), 
74. 

OMngmna, oco. (Bortrum), 141, 142, 149. 
Olobiainvin n. gen. (Marwiok), 67.3; key, 549, 
674 ; range, 546. 

drewi (Murdoch), with pi. (Marwick), 576 ; 

in key, 674. 

ilegaiui (Suter), with pi. (Marwick), 574 ; 

in ke^, 574 : ran^ 548. 

miocaenirnm (Suter), with pi. (Marwick), 

575 ; in key, 674 ; ran^ 548. 

9pirah (Marehall), with pi. (Marwiok), 576 ; 

in key, 574 ; ranm, 548. 

undulatvm (Hutton), with pi. (Marwick), 

575 ; in key, 574 ; range, 548. 

venudum (Suter), with pi. (Marwiok), 676 ; 

in key, 574 ; range, 548. 
globoM, Olyeymeris. 
globulariB^ Dtplodonia, 
glmnemta, VactylU. 

0lycymm$gloho6a (Hutt.), ooc. (Marsh. & Murd.), 
156. 

hutioni Marwick, occ. Awamoa (Finlay), 

511. 

Olyphipieryt calUaciis Meyr., deeo. of female 
(Meyriok), 204. 

octonaria n. ap. (Philpott), 210. 

Onaphalium Traveraii Hook. £., oco. Banka Pen. 

(Uing k Wall), 442. 

Qnophomyia rufa Hutton, ayn., 052. 

(Aatelobia) rufa Edwards, ayn., 652. 

gchioidast Qobiomorphua. 

OobioMorphttS gobioideji, food of (Phillippa), 388. 

trout -food (Phillippa), 382. 

Goldaborough, K. L. Sae Kendall, W. C., and 
Ooldaborough. 

Oonotnyia (LipopMepa) nigrohalteraUt Edwards, 
deao., with flg. (Alexander), 652. 

Gonathyrofsa h^via Hinoks, identity of CalyceUa 
parliri with (Bale), 231-62. 

parkeri (Hilgendorf), ooo. (Bale), 231. 

(lordon. Point, light for (Baillie), 709. 

gouldi, Trophon, 

dourlay, E. S., Oynopliaiia pedeatria, habitat 
(Alexander), ^5. 

“ Government wharf,” Queen's Wharf, Welling- 
ton (BailUe), 717. 

Grabau, A., gosteropod sculpture (Marwiok). 
162. 

OracUaria aaUnUia Meyr., with pi. and fig. 

(Watt), 679. 
grariUt Halecium. 
graciliA, Otoliihva (Macrurua). 

Scowtria* 

grftdtUa, Biaaoa. 

Graham, G., on roria (Andersen), 680. 

Limd and Otago trend -linea (Benson), 132. 

Gramineoe, hosts of CintrartM (Cunningham), 
418. 

Puccinia Slymi (Cunningham), I. 

graminia (Cunningham), 394. 

Soroaporinm (Cunningham), 427. 

SphacdMeea (Cunningham), 423. 

Tilktia (Cunningham), 424. 

Uredo OrinUae (Cunningham), 41. 

Urocyatia (Cunningham), 420. 

Vaiilago (Cunningham), 404, 405. 

graminia, Puecinia, 
grammUidia, Pclypodium, 


grandiflora, Lihartia, 

Grange, L. I.. Abbotsford glaciation (Park), 599. 
grangai, ChXamya, 

Great ]^rrier Reef. Saa N.Z. Institute, G.B.R. 
Committee. 

Green Island, Senonian fosaUs (Wilckens), 539. 

gregaria, Crapiduia. 

gragariua, Otolithua (Sparidarum). 

Gregory, J. W., Banda region, teotunics (Benson), 

111 - 12 . 

Greymouth forest (Holloway), 84. 

Gnaalinia littoralia Raoul., occ. (Holloway), 77. 
groper, food value (Malcolm and Hamilton), 
376. 

Grove, W. B., occ. of Tubarculim peraicina (Cun- 
ningham), 60. 

Guard, Capt., at Wellington (Baillie), 700. 
gudgeon. See GaJaxiaa barvipennia, 
gum-lands, Auck., geol. (Bartrum), 139. 
Guthrie-Smith. See Smith, H. Guthrie-. 
Guttiforae, hosts of Melampaora Kuaaiwi (Cun- 
ningham), 27. 

OymMiCOfiia, Caaoma in cycle of (Cunningham), 
32. 

Ciraii-lancaokUi Bubak, syn., 10. 

Qymnoaporangium, Roaaielia in cycle of (Cun- 
ningham), 32. 

Oynopliaiia arikvria'm Edwards, desc. of male, 
with fig. (Alexander), 657. 

fuatopiumbaa Edwards, desc. of female 

(Alexander), 656. 

incian Edwards, desc. of female (Alexander), 

656. 

— - pedaatria Edwards, desc. of male, with fig. 
(Alexnnder), 654-55. 

aackeni Alexander, clesc. of female (Alex- 
ander), 656. 


Haast, J., Benmore coal-measures (Speight), 
620-21. 

Ho-called “ Railroad,” Hakaia Gorge 
(Speight ), 627 at aaq. 
liaaali, Aniaftio/tne. 
haaati, Natica (Carinarm), 
haaatianua, Arrhogaa. 
haku. ^ec Sarida f/olandii, 

Haleciidae (Bale), 235. 

Halacium delicatnla Coughtrey, syn., 285. 

dalicaUdum Coughtrey, occ. (Bale), 236. 

dalieatulum Ridley, sjoi., 235. 

flexile includes H, parvtUum and H, gracila 

(Bale), 235. 

gracila, syn. of H. flaxila (Bale), 235. 

panmlum Bale, syn. of H, flexile (Bale). 235. 

Hales, W. H., Queen's Wharf, Wellington 
(BaiUio), 718. 

Half -moon Bay, rainfall, 1918-20 (Holloway), 84. 
Haliconiaria roalraia n. sp., with fig. (Bole), 264. 
Haliotia iria, food value (Malcolm and Han^ton), 
377. 

Hall, W. H., VeTiericardia marahaUi and V, eorbia, 
identifier (Marwiok), 192. 

Hattii Podocarpua, 

Holmahera arc (Benson), 113. 

Hamaapora Koem., chiuraoteristics (Cunning- 
ham), 21. 

aniiiaaima Syd., with figs, and pL (Cun- 
ningham), 21-22. 
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Htmanora UmifMma (Theum.) Koern. (Cun- 1 
ninffhftm), 21. 

HamiUon* A., calaWtsh-trumpei (Andprsan), 689. 

Maori sails (Kangi Hiroa), 361. 

pabum (Andemn), 691, 692. 

Mamorial Fund, investment of, 1922 (Inst.). 

728, 737. 

Memorial Prize, for 1922 (Inst.), 728 ; for 

1928, 750; rules, 729. 

Hamilton, H., rosearoh grant, 1923, 790. 
hamiUrmi, ClatkvreUa, 

Cominella, 

Haurakia, 

Pycnoctnifodea, 

Hampd^ beds, age (Finlay), 448. 
hapau in song (Andersen), 699. 

HapUmyza ehenopodii n. sp., with pi. (Watt), 683. 
hapuku. See Oligorua gigaa. 
harbour-lights, Wellington (Baillic), 710. 

Hare Hongi, on minute tones in Maori music 
(Andersen), 603. 

Haiema, attack on rebels at (Andersen), 601. 
UarmtAcya pclypodii Watt, s^., 336. 
harmonic heard in song (Anaersen), 699. 

Harriet,’* wreck (Baulie), 700. 
httrriaanaia, Natica, 
harriai, Huttia, 

Hartlaub, C., SerltdareUat classido. (Bale), 240. 

Sertidaria fuaiformia and S, epiacopua^ 

identity (Bale), 246. 
haHvigiana, Nuetda. 

Hauhangatahai, Mount, destruction of forest 
(Inst,), 731. 

honhau ranyo (Rangi Hiroa), 356. 

Haurakia, in group (Finlay), 481 ; in key, 403. 

hamUtoni (Sut.), in group (Finlay), 481. 

huUoni (Sut.), rel. to U, oamartUka 

(Finlay), 483. 

mixta n. sp., with fig. (Finlay), 482 ; in 

key, 493. 

oamarvtica n. sp., with fig. (Finlay), 483 ; 

in key, 493. 
hauraktenaiat Lorica. 

Hawaiian sail (Rangi Hiroa), 360-61. 
haweraenaia, Naiica, 

Hawke’s Bay, Cretaceous rocks (Benson), 131. 
head-fillet, Maori (Rangi Hiroa), 344. 
health of Maori (Rang! Hiroa), 367. 
heapbyi, Teredo. 

heating of houses, Maori (Rangi Hiroa), 354. 
Hebberley, J., first pilot, Wellington (BaUlie), 
706. 


HebeUa calcmUa Bale, syn., 235. 

ealcarala (L. Agassiz), (Bale), 235. 

acandena Farquhar, syn., 235. 

Hector, J., Chatham Islds. schists (Benson), 130. 

award, 1921 (Inst.), 728 ; amount of prize, 

1923, 736 ; prize for 1923, 749 ; for 1924, 758 ; 
inscription on medal, 758. 

— — list of recipients, 789. 

Memorial Fund, state of, 1922 (Inst.), 737. 

hechrit HeiopMlua, 

Hedley, C., Mayena reduced to syn. (Finlay), 462. 

elect^ hon. member (Inst.), 775. 

hedleyi, Taka. 

Badyearya whorea Forst., used for making 
paham (Andersen), 691. 

Heipipi, Miuruiwi at (Andersen), 096. 


Heke o Maruiwi, Te, remnant of prehistoric 
people (Andersen), 696. 
heketara; Pwrinia. 

Heldring, O. G., New Guinea, tectonics (Benson), 
114. 

heUnOt Koroana. 

Heliacuif imperfectua Sut., should bo dropped 
(Finlay), 5()6. 
heliroideaf Cirevlua. 

Elachorbia. 

Uelicopayche Hagen, oharact. (Tillyard), 312. 

albeacena n. sp., with pi. and fig. (Tillyard), 

312-13. 

howeai n. sp., with pi. and fig. (Tillyard), 

312, 31.3. 

Helophilua hectori n. sp. (Miller), 284. 

iaruenaia n. sp. (Miller), 283. 

HeJophyUam Colenatti Hook. f. See Phyllaehne 
Colinaoi Berggr. 
hemnddphat Mneaarchaea. 

Hemicarpua I)ank8i (Gray), identity, with fig. 
(Bale), 263. 

aeeundva, sffin. to H. bankai (Bale), 263. 

Hemiconaa omatua (Hutt.) should be Cenoapira 
himutata Finlay (Finlay), 498 note. 

HemUhera intermedia Hilgendorf, ore. (Bale), 227, 
228. 

henderaonif Pawxyethira. 

Hopialidae, stngil, with figs. (Philpott), 216, 
224. 

Herctaunga, Maruiwi at (Andersen), 606. 

Hering, M., note on Pkytomyza alhicepa (Watt), 
687. 

herring, rhemical change of food (Malcolm and 
HamUtoii), 380. 

Hosperidae, strigil, with fig. (Philpott), 224. 
heaperoidea, Synewon. 
hetrrogonay Thecocavlua. 

Heteroneura, strigil, with figs. (Philpott), 218. 
hetrroapurat PhUutrimaea. 

Houheu, Te, and “ Tc awa a te atua ” (Ander- 
sen), 090. 

Hexajdex uctogonua var. eapinoaua (Uutt.) 
[Murex], occ. Target Gully (Finlay), 406. 

var. wnbilicatfia (T. Woo^), [3/urej:], 

occ. Target Gully (Finlay), 406. 
hexaaepalat (kmatia. 
hi, in song (Andersen), 699. 

Hierochloae, Puccinia. 

Hieroehloe redolrns (Forst. f.) R. Br., host of 
Uredo karetu (Cunningham), 41. 

redolena, used for belt (Rangi Hiroa), 348. 

Hilgendorf, F. W., name Eyniherium eUgana 
(Bale), 251. 

Hul, H., Maori dwindling (Rangi Hiroa), 362, .368, 
Hill, S., smut-free grain (C’unnmgham), 401. 
hinemoa, OrbitrateUa. 
hippisleyam, Thuiaria. 
hirautua, Spinifax. 

Hiatiopkfulia, MUraina. 

Biatiopteria inciaa (Thuiib.) J. Sm. (=~ 
inciaa Thunb.), host of Mikaina Biattopteridis 
(Cunningham), 31. 

Hiatrichua, in trout (Phillipps), 381, 382. 
Hobson, Capt., at Wellington in 1837 (Baillie), 
700. 

Hochstetter, F. von, Maori extinction (Rangi 
Hiroa), 362-453. 
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Uogben, G., mbawrine origin of N.Z. earth* 
qnekee (Benion), 138. 
ffcwirifM- Puccin/uL 

Hokitikft, rainfall, 1011-20 (Holloway), 70« 
Hokonui Hills, strike of roolu (Benson), 128, 120. 
Hdci, PolycyaitB. 

TiUaio. 

Holeua lanaius L., host of TiUetia Hcki (Cun- 
ningham), 427. 

host of Uitilago Oriatformut (Cnn- 

ningham), 410. 

Homoneura, strigil, with figs. (Phil^tt), 216. 
honorary membership. 8u N.Z. Institute. 
Hooker, J. O., allies of HymnopkyUutn mint- 
mum (Holloway), 03. 

Hookerit Jiidbindia, 

Oikniaia. 

GytUhua, 

kordtxMUi, Bromua, 

Hordti forma tocfa, Uetilago aegetum var. 

var. taetOt Undo. 

UatUagidium, 

Uatilaffo. 

Uatikio aegeiun vta. 

forma nuda, VaBUtgo aageiuM var. 

var. Hfadot UatUago. 

Hordeum wdgare L., host of UatUago Jensenii 
(Cunningham), 408. 

— host id UatUago TrUici (Cunningham), 

400. 

Komi, Amyhiaowrua (Noilhormoaiai. 

horse, iron needed (Aston), 723. 

hortona, XenocaUipKora. 

hotu, in song (Andersen), 608. 

houses, heati]^ of, Maori (Rangi Hiroa), 354. 

kowm, Hdioopayehe, 

Huamoal Pen., geoL phases (Benson), 105. 
Hudson, G. V., fo(^ of trout (Philupps), 388. 

Hector Bfedal (Inst), 740. 

Uumbolt Bay, geol (Benm), 116. 
humi^roaa, Corwla. 
htmlt, Triohomanaa. 
humUia, Campanulina, 

Huon Gulf, geol (Benson), 116. 

Pen., geol (Benson), 117, 110. 

Kwmanaia, Tataa. 
hupiro, Aacidium, 

Hurunui dist, fossil oephaU^ (Marshall), 615. 

River b^, ammonite (Marshall), 616. 

hutahinaoni, Paetan, 

Hutchinsonian,'’ use of term (Finlay A McD.), 
535 note 2. 

HutUa XL gen. (Myers), 821. 

in key (Myers), 317. 

harriai n. sp. (Myers), 322. 

nigrifrona n. sp,, witA pL (Mvers), 321. 

Hutton, F. W. Auatratriton minmum and A, 
fortiroain (Finlay), 455. 

Luoina diapar., wrong identif. (Marwiok), 

104. 

StnUAioiaria spiuoM and 8, tubareulata, 

oonfusion in (Maririok), 177. 

Triassio and Maitai of Southland (Benson), 

128. 

Xymana oliveri olassifio. (Marwiok), 100. 

Memorial Fund, state of, 1022 (Inst), 737. 

— _ Medal, awaid, 1M3 (Inst), 7M ^ list 
of recipients, 787. 


Hutton Memorial Research Gmut, amiiioation 
from P. Marshall (Inst), 762} l&t of re- 
cipients, 787 ; report on gcants for ten years 
ending 1028, 770. 
huUoni, AgtaophanaiuL 

AnomMk 

ritoeoesfilAium. 

ComindUa, 

Qalaanaa. 

Olyoymaria, 

Uawrakia, 

MiGn&ekaira (Maenmj^ina), 

PaeieiL 

Plumviafia. 

Polinieaa. 

Polynieaa. 

SerMaria, 

8taraotAaea, 

Sureula, 

— TwrieiUa, 

Udar. 

ffyalalla, differences from CKUkmia (Chilton), 
272-73. 


hydlina, Oonothyraea. 
hyalinua, Uromycaa. 

Hyaloapora Magn., eharaoteristioe, Ao. (Cun- 
ningham), 81. 

Hydrmmania (f) bitalyevia Coughtrey, qm., 
248. 

bicalycula Farquhar, syn., 243. 

** hydraulic limestone,’* oharaeten (Bartrum), 
141. 

composition and age (Marshall), 617. 

HydrobwaeUa n. g., in key, Ao. (Tillyard), 286, 
288. 

atenocarea n. sp., with pL and figs. (Till- 
yard), 288-80. 

Hydrobioaia MoL., in key, and oharaat with fig. 
(Tillyard), 286-87. 

frater MoIj., genotyro (Tillyard), 287. 

inganua Hare, ooa (Tilmra), 287. 

occulto Hare, identity (Tillya^), 287. 

atigma Ulmer, ooo. (Tillyara), 287. 

mibripannia MoL., male wing-venat, with 

tiff. (TiUyaid), 287. 

Hyiroehorma n. g., in key, Ao. (TiUyazd), 286, 
202-03. 

— eraaaieaudaium n. sp., with pL and figs. 
(Tillyard)* 203. 

— ^ tenuioaudafum n. sp., with pL and figs. 

(Tillyard), 204-05. 

Hydin^ (&le), 225. 

nomenclature (Bale), 226. 

hvdtoids from K.Z. (Bale), 225. 
aydropiparia, SgdktuMKaea, 

Undo, 

kydropiparia, UatUago, 

Hydaopaycke Piotet ooa (Tillvaid), 801. 

awieoma Hare, ooa (Tillyard), 801. 

eokmiea MoL., ooa (Tillyard), 801. 

jlmhriotei MoL., ooa (TiDyard), SOL 

neeaUa (Hare), oca (not ii g, HydaobMa), 

(Tillyard), 801. 

— pKUpoUi n. sp., with pL and fig. (Tillyard), 
801-2. 

Hydropsychidae, key, Ao. (Tillyard), 285. 
Hydroptwdae, N.Z. (Moa^y)7%K)-^ 

key, Aa (Tillyard), ^ 300. 
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amOf food of (Phillippi), 388. 

H^Ma nieriaanat tyn, 342. 

HymeiunihTUMeae ci N.Z. (Holloway), 67. 
AfmenopMMd^ Leptopieris, 
apmmopii^m Armsirongii T. Kirk, hab. (Hoi- 
84. 

— 000. (Holloway), 74, 87. 

« atropirena CoL, a apecialized form of //. 

— atMfr^ Will/! ooc. (Holloway), 79, 84, 
87 88 89, 

— bivalve 6w., hab. (Holloway), 80. 

— — 000 . (Holloway), 74, 82, 87, 90, 91. 

eiliahtm Sw., lingle ooo. (Holloway), 82. 

— dmiaaum (Font, f.) Sw., hab. (Holloway), 
84 86. 

000. (Holloway), 74, 78, 79, 82, 87, 

90, 91. 

000 . Bankfl Pen. (Laing A Wall), 439. 

-I dilalaium (Fonst. f.) Sw., hab. (Holloway), 

84. 

000 . (Holloway), 80, 87, 88, 89, 90, 91. 

ferrugineum Colla, hab. (Holloway), 86. 

— 000 . (Holloway), 80, 84, 87. 

ilabeUatim Lal^l, hab. (Holloway), 84, 86. 

ooo. (Holloway), 74. 78. 82, 87. 89. 

90,91. 

— • pendulous nature (Holloway), 82. 
•— MaUngii (Hook.) Mett., northern limit 
(Holloway), 88, 93. 

ooc, (Holloway), 80, 83, 87, 88. 

mifUmum A. Rich., no record from N. Ittld. 

(Holloway), 88. 

000 . (Holloway). 78, 91, 93. 

— leL to H. tunbridgenae, &o. (Hollo- 
way), 93. 

meUifidum (Font, f.) Sw., hab. (Holloway), 

81. 84. 86. 92. 

— — ooo. (HoUoway), 74, 75, 77, 78, 79, 

82. 87. 89. 91. 92. 

pdtatwn (Poir.) Desv., hab. (Holloway), 81, 

— northern limit of (Holloway), 93. 

ooc. (HoUoway), 74, 78, 79. 82, 83. 

88.92. 

pukhemmum CoL, ooo. (HoUoway), 74, 78, 

84, 87, 88. 

fanun R. Br., hab. (HoUoway), 84, 86. 

— ooo. (HoUoway), 74, 80, 81, 82, 87, 

91. 

— — penduloua nature (HoUoway), 82. 
mjeaeena T. Kirk, ooo. (HoUoway), 86, 87, 

88 . 

— northern limit of (HoUowav), 93. 

— moialised form of H, flabdlalum 

(HoUoway), 93. 

aaiiaguimtaaiiim (Font, f.) Sw., hab. (Hoi 

loway), 81, 84. 

ooo. (Holloway), 77, 78, 79, 81, 82, 

87. 89.91.92. 

— avabnm A. Rioh., hab. (Holloway), 84. 

— — - ooo. (HoUoway), 7^ 84, 86, 87, 88, 89. 
tianbridgenH (L) Smith, hab. (Holloway), 

84, 86. 

— — ooo. (HoUoway),. 78, 79, 81, 82, 86, 
89. 

viOmm GoL, hab. (HoUoway), 81, 86, 92. 

northern limit of (HoUoway), 93. 


Hymanophiflum viUoawm oco. (HoUoway), 74, 
76, 77, 78, 79, 81, 82, 83, 87, 88, 91, 92. 

speuiaUaed form of H. aanguino- 

ktUum (HoUoway), 93. 

Uypardkta aaymmetrica of Hilgendorf latne as 
EwopdUt eampanulairia (Bale), 227, 234, 285. 

syn., 234. 

bilabiaita Hilgendorf, syn., 233. 

Hilgendorf *8 aooount of (Bale), 235. 

Hgperieon japonicum Thunb., host of Aecidium 
diaaemiruUum (Cunningham), 47. 

Hypodemiunt Link., syn., 14. 

Hypolepia diatans Hook., ooc. Banks Pen. (Laing 
A Wall), 439. 

HypaipUun, charact. (Trueman), 604. 


IchflMviica, strigil, with fig. (PhUpott), 221, 222. 

c^muntos Meyr., strigil, fig. (Philpott), 221. 

divea n. sp. (Philpott), 207. 

Idia prialia Lamouroux (^lo), 249. 

Ididia prialia Steohow, syn., 249. 
idiogamay Borlchauaenia, 
iUustrations in Trana, (Inst.), 733, 734. 
imperfecluay Ficua. 

Heliacua, 

imperforalat doUoniata, 

Patudoliviia, 

'mpcft/d, Kvadea, 
impreaaay Ratea. 
inca, Riaaoina. 
incantation. See karakia. 
incertua, Uber, 
inciaa, Aglaophenia, 

(lynoplialia. 

— llialiaptaria, 

— Plumvlaria. 

Inciaura lytldtonenaia (Smith), oce. Taieri (Fin- 
lay), 517. 
inciaura. Mania, 
induaa, Amphithalamua, 
ineonapieua, ConomUra, 

MUra, 

'* Inconstant,'* wreck (BaUlio), 709. 
inooiporated societies, reports, 1922 (Inst.), 728, 
733 ; disposal of revenue, 736. 
ineurva, Crepidula, 

Indenburg Riv., geol. phases (Benson), J 14. 
indiviaa, Clemalia. 

SertulareUa, 

Indo-Australian branch of Mediterranean orogen 
(Benson), 113. 
inermiaf Slruthiodaria, 
inaxpeciata, Natica. 
infdix, Bela, 
inftrmum, Sinum, 
inflala, Uredo, 

influenza, Maori victims (Rangi Hiroa), 366. 
ingenWy Hydrobioaia, 
l^glis, J. 1C., research grant, 1923, 790 
IngliaeUa n. gen. (Finlay), 513. 
injecting trachaea of in^ts (Kirk), 669. 
Inoeeramva, ooo. (Benson), 116. 

oco. (Trueman), 601. 

iiufwnalua, Lepidopleurua, 
inaignia, Olearia, 
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iluignis Manvnculvs. 

Sertitlaria. 

iimgniiumt AuMrotriton maorium var. 
integra, StriulareUa, 
intmoitalet CytnaUvm. 
interior, Ciriue, 
intermedia, Dianelh. 

Hemitheca, 

interrvpta, Linemera. 
intracraeaue, Polinicea, 

Uber, 

intractana, Capua, 
inundatue, Scirpue. 

Iredale, T., Cymatium parihevopeum, urns of 
name (Finlay), 462. 

Mayena, use of name (Finlay), 462. 

Hiafloidfl, olassiEc. (Finlay), 480. 

shell-nomenclature, coireotiona (Finlay), 

407. 

SokrieUa, speoies congon. (Finlay), 620. 

use of northern shell-genera for southern 

forms (Finlay), 480. 
iredalei, Hrookuh, 

Lepidopleurue, 

irideua, Salmn, 
iridoxa, Chanxena, 

Philpottia. 

irirangi, in song (Andersen), 609. 
iris, Ualiolis. 

Malpha, 

iron in plants at different seasons (Aston), 723. 

starvation, chemistry (Aston), 720. 

ischna, Kpigrue, 

leognomon zekndicum (Sut.), prior to Melina 
zelandiea (Finlay), 496. 


Jamdena, geol. phases (Benson), 108. 
janue, Cephanodes. 
japonicae, Uromycea Sophorae-. 
japonicum, Hypericum, 

Java. See Malay Arohipel. 
jamna var. minor, Orthophragmina. 

Jensen, J. L, smut-prevontion (Cunningham), 
400. 

Uatilago aegetum, subdiv. ((hinningham), 

408. 


Jenaenii, Vatilago, 
jewR*-harp. See roria, 
jocoaa, Porina, 
jogjahartae, Nummulitea, 

Johnson, E, C. See Freeman, E. M., and 
Johnson. 
chfiaioni, Clytia, 

Strtularella, 

Seriularia, 

Joseph and Co., Wellington rocla. (Baillie), 713. 
joHphinia, Nei^erita, 
juglandicdla, Nidularia, 
jugfandindum, Crucibutvm, 

Jules Michelet,'* Transoaftons presented (Inst.), 


727. 


junceum, EpUobium, 
jvnctilinea, Declana, 

Juncus priamatocarpua R. Br., occ. Banks Pen. 
(Laing A Wall), 441. 


kaawaenaia, Uber, 

Kao, beguiling of, with song (Andersen), 602. 
hafa, a Niuean belt (Rangi Hiroa), 360. 
hai-learanga, Maori crier (Andersen), 689. 
Kaikoura Mts., strike (Benson), 120. 
kaiparaenae, Cymatium, 
katparaenaia, Corbula. 

Kaiserin Augusta Riv., geol. phases (Benson), 
114. 

Kaiwara Ck., Hurunui, Nautilus (Marshall), 
616. 

kaiwheri. See Hedycarya arborea, 
kao, brought to N.Z. (]£uigi Hiroa), 348. 

Kapiti Isld., report advisory oomm. (Inst.), 730. 
karalria used in girding on belt (Rangi Hiroa), 
346. 

kareao (supplejack). See Khipogonum acandena, 
karetu. 1^ UierocUoe redol^. 
karetu. Credo, 

Karori Stream, wreck of “ Maria " (Baillie), 706. 
Kartifp bods, age (Finlay), 440. 

Kaiosira obliqueatriafa n. sp., with 6g. (Trueman), 

(K)l. 

Kaukapakapa, geol. (Bartrum), 130. 
kawai, strands of tu-karetu (Rangi Hiroa), 348. 
kawaka. See Libocedrua BidtriUii, 
kawakawa. See Macro/nper exeelaum. 
kawe used as belt (Rangi Hiroa), 346. 
kawekawe, strands of tu-karetu (Rangi Hiroa), 
348. 

Kawerau, prehistoric tribe (Andersen), 696. 
ka whati, in song (Andersen), 699. 

Kedong Valley, Nairobi, bush sickness in (Aston), 
723. 

Kei Islds., on geanticlinal ridge (Benson), 103, 
107, 108, 111-12. 

Kellerman, W. A., and Swingle, W. T., classifio. 
of Uatilago Uordei and f ^ nuda (Cunningham), 
408. 

Kelseys Valley, ferns in (Holloway), 79. 

Kendall, W. C., food of trout (Phillipps), 380. 

I and Ooldsborough, E. L., food of rainbow 

trout (Phillipps), 388. 

Kemiard Bros., Queen's Wharf, Wellington, 
(Baillie), 718-19. 

Kermadeo Islds., climate and vegetation (Hollo- 
way), 89-90. 

plants are chance ocean-migrants, 

Cheesem. (Holloway), 90. 

KerroadeC'Tonga trench, the foredeep of Vitu 
Levu segment (Benson), 90. 
kermaderenaia, Cixiua. 

Cyathea, 

kerosene for lighthouses (Baillie), 700. 

Kesteven, H. L„ AuatrotriUm group and Cy- 
fnatium parkinaonianum (Finlay), 464. 
kiekie root, binding of putorino (Andersen), 60.1 ; 
of pumoana, 696. 

King Edward VII Land and Otago trend-lines 
(Benson), 132. 

King Isld., Tasmania, bush sickness (Aston), 723 
kingffsh, food value (Malcolm and Hamilton), 
376, 

Kirk, T., humidity of Auck. scoria land, 80. 

Hymenophyllaceae on Stewart Isld., 84. 

HymxnopkMum viUoaum and H, eUiaium, 

confusion of, 82. 
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Kirkaldv, G. W., incl. of Aka and Agandecca in I 
Pookuloptoridae (Myers), 321 note. I 

Jdrhi. MargituUa. 

Kifkii Poo, 

Senecio, 

Kniep, H., germination of Vrorystis (Cunning- 
ham), 430. 
koanoa, Oliarue, 
koaro. See Oalaxiaa hvUoni. 
koamu. making and playing of (Andersen), 694 ; 

historic instruments, 695. 

Kodtria Kur^iii Hack., occ. Banks Pen. (lining & 
WaD), 440. 

Koemioke, species of Phragmidium (Cunning- 
ham). 24. 

konae. technique (Rangi Hiroa). 350. 
koneke, twist of thread (Rangi Hiroa), 350. 
bopae. kopaepae. technique (Rangi Hiroa), 350. 
kdpare. a 611et (Rangi Hiroa), 344. 

Koroana n. gen., oharaot. of (Myers), 319. 

in key (Myers), 317. 

arthuria n. sp., with pi., hab., Ac. (Myers), 

316, 320. 

hflem n. sp., with pi. (Myers). 319. 

koronae. teedmique (Rangi Hiroa), 350. 
koropatt, koropaepae. technique (Rangi Hiroa), 
350. 

Korova Creek, geol. (Benson), 116. 
koura. See Paranfphroja idaiiifrons, 
howhai. Aecidium, 

Kowhai Creek Gully, ferns in (Holloway), 78. 
howhiii, plai ting-design (Rangi Hiroa), 347. 
kowhiuwhiu, firo-fan (Rangi Hiroa), 354. 
kuara, sandal (Rangi Hiroa), 360. 

Kwizii, Koelaria. 

Kumim, M (lam psora. 


labeJlata, Nafica, 
lahiata, Casaidsa. 
fabiaium, Phalwm, 

subsp. pyrum, Phaliuni. 

lacMtria. PhUwhei^rue, 

fjoeha. strigil, with 6g. (Philpott), 220, 221. 

ohsoleta Fabr., strigil, with 6g8. (Philpott), 

220 , 221 . 

Uifia. fjaphthyra, 
yVi^nonem. 

laevigaia, Schimope brem var. 

Ijoevilitmna cyMopkora n. sp., with 6g8. (Finlay), 
523. 

miera n. sp., with fig. (Finlay), 522. 

Zoesis, Cyathua, 

DriUin, 

Natiea, 

(AmpMna). 

Pdinicea, 

Ijafoaa acatidena Bale, syn., 235. 

Laloeidae (Bale), 2^. 
lageniftra, Plumularia. 

LakiUia^ hist, remarks (Wilokens), 540. 

^ luiaa 0. Wilck. sp., with pi. (Wilckens), 
530. 

Laing, R., Armstrong’s identifications, 80. 

8u also Cockayne, L., and R. Laing. 

Udandii, Serioia, 

Lambton Qnay,” extent (BaUlie), 710. 
lamintUa, Lucinida, 


lamptu, Charonia, 

var. ettcZta, Ctuironia, 

lanatua. Hokua. 

lancfolaia, Orthophragmina. 

laneeolati. Oymtwcoma Ciraii-, 

land claims, ahi ka-roa in (Rangi Hiroa), 354. 

in Wellington, prices (Bailhe), 701, 710, 711, 

71.3, 714. 

Laomedea aimpllex I^roouroux, syn., 236. 
lapilloant Oderhia, 

Laricia. Aecidium, 

PendermiuM. 

T^iocampidac, strigil (Philixitt), 220. 
I^iocampoidea, strigil (Philpott), 220. 
lata. Pinna. 

latfiaprrtua. Uber (Euapira). 
laiecftataUt. Ahrlrion, 
loJliJolia. Amaotome, 

Jjatimodjong Range, vulcanmm (Benson), 108. 
Latirua breviroatria (Mutt.), tSuter’s Mariva 
\ (Aphera) n. sp. a juvenile of (Finlay), 496. 
laiiaukalua. fitoUthiia (Citharua). 
laiotnana. Cnephaaia, 
laxa. Aglnophenia. 

I laxua. Theettrarpua. 
leaf-mining insects (Watt), .327, 674. 

Leeythfn Ix'V., syn., 14. 

Ledn should be Nurulana (Finluv), 497. 

belUda. See MvcuUtna brlhla. 

leggings, Maori (Rangi Hiroa), 360. 
legrandi, Solecurtua. 

Legutninosae, hosts of Arridiuw koivhai (Cun- 
ningham), 35. 

■ Vromycta Edmrdaiae (Cunningham), 

392. 

Lendenfeld, H. von, descrip. of Silicularia 
canipanalaria (Bale), 235. 
hnnoranaia. Campanulana. 
lentifera. Cyathia. 

T.«onard Darwin, Mt., geol. (Benson), 118. 
Leptrina aobrina White, with pi. (Hudson), 
.341. 

Ltpidoi'ydina. occ. (Btaison). 117. 

Lapidoplturua tnquinatna iS« c L iredaki. 

— iredahi Ashby fL. infiutnaiua\. occ. Target 
Gully (Finlay), 4!»0. 

Tiopidoptera, N.Z. tMcyriik), 202, 661. 

(Philpott), 207, 663. 

tibial jstngil (Philpott), 215 24. 

hpidua. Xymene 
Zyinene, 

Ltpaitlh atobina (Q. A G.), occ. Dunedin (Fin* 
lay), 518. 

Leptoceridae, key, Ac. (3'illyard), 285, 306. 
Leptoptaria hymenophyUoidea (A. Rich.), Presl, 
occ. (Holloway), 78, 84, 86. 

auprrha (Col.) PrcJ-l., occ. (Holloway), 84, 

86 . 

kptoalachya. Ihicinia. 

Leptothyra ftvctvaia (Hutt.), an irgalidOt not 
MS (Finlay), 497. 

laeta Montrou/.or, a CtAloniafa (Finlay), 497. 

pkta Pease, a Cblloniala (Finlay), 497, 

Leatra colenaonia, trout -food (Phillipps), 383. 
leaterata. Taioaotna. 

Leautrii. Cyathua. 

IaIo atweyif no strigil (Philpott), 218. 

Lotti, geol. phases (Benson), 108, 104. 
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lAueoeitrinx aUa (Harrii), oco. Ardgowwi 
(fixSey), 500. 

sabsp. tfWMemna Sat., a BathyUma 

(Finlay), 603. 

aa6a2to M. k M.» inoL in Paroeyrine 

(Finlay). 514. 

(ftfMenna Sat, type of Crypkmdla 

(Finlay), 616. 

Levat, geol (Benson), 121. 

Zstfi/oliafa, I/irinida. 

Lerinsen, 0, M. R., diTision* of Sertulariidae 
(Bale), 236. 

[flft#, Titktia. 

VetUago, 

Aoenae var. 

LibeUida pekMIOf foo<l of (Philippa), 880. 
TAbniia grandiHora Sweot, not on Banka Pen. 
(Laing k Wall). 444. 

L&toeednu HidwiUii Hook, f., in Westland 
(Holloway), 72. 

— > northern limit the same aa for 

HymnophyUum Malingii (Holloway), 88. 
library of Inst See N..Z Inat. 

Inebenberg, von, TUkUa spores, viability of 
(Cunninaham), 426. 

UMfogo Ahenae, sporea of (Oonningham), 

406. 

life-bistoiiefl, H.Z. insects (Hudson), 311. 
ligbtlioase, Wellington, 6rst (Baillie), 703, 706. 
lights. See harboar-lights. 

Liguetieum loti folium Hook, t See Anisoiome 
Mfolia. 

Fitiaceae, hosts of Uredo JHanellof^ (Cunning- 
ham), 42. 

Urocyelis (Ca..ningham), 429. 

— Vniilago (Cunningham), 404. 

Uliana, TeUina, 

Ulicina, Urcdo, 

Lima, occ. (Marsh, k Murd.), 156. 

bvXlaia Born, ooc. Awamoa (Finlay), 511. 

eotorala Hatt, occ. Awamoa (Finlay), 

611. 

mtoAayerae n. sp., with pi. (Marwick). 192. 

paleala (Hutt.), ooo. (Mi^. k Murd), 166. 

Limaoodidae, no strigil (Philpott), 220. 
limhaia, Dardanvia. 

Limea tranaenna Tate, ooo. Ardgowan (Finlay), 
609. 

Limno]^ila nigrocinrta Edwards, syn., 663. 
LimnapkikUa serotina (Alexander), desc. of male, 
with fig. (Alexander), 654. 

TAmopaie catenata But., juvenile of L. zituli 
Iher. (Finlay), 498. 

— • zeakmdica Halt. [L. aurita Broochi], ooo. 
Awamoa (Finlay), 611. 

tU4li Iher., oco. Ardgowan (Finlay), 609. 

o6e, (Marsh. * Muni), 186. 

].4naoeae, hosts of Melampaora JAni (Cunning- 
ham), 27. 

Linodln, mean rainfall, 1911-20 (Holloway), 70. 
Itncfam, VmOum. 

Lindera UuaXMla Blanch. (Philpott), 214. 
lAwdaayi, Poo, 

Limmera, n. gen., oharact. (Finlay), 483. 

in group (Finlay), 481 ; in kw, 493. 

— awamoaenaia n. sp., with fig. (Finlay), 486 ; 
in key, 493. 


Linmera, intarrupta nom. nov. (Biaaoa gradata 
Hntt.), charaot (Finlay), 483. 

Finlay, in group (Finlay), 481 ; In 

key, 493. 

mtnifto n. sp., with fig. (Finlay), 483 ; in 

key, 498. 

pingue (Webster), rel. to L, minvia and 

L. inlemtpfa (Finlay), 484. 

pukeurianaia n. sp., with fig. (Finlay), 484 ; 

in key, 493. 
linaolata, Oari. 

Paammobia. 

lingitahda, CUharus. 
lAni, Melampaora. 

PodoeyaUa. 

— Podoapofiutn. 

Uredo, 

liniperda, Melampaora, 

Linum monogynum' Forst., host of Melampaora 
Kaaanoi‘(Cmningham), 28. 

var. eheUhamicum Cockayne, host of 

Melampaora Kuaanoi (Cunningham), 28. 
Lioiella and Broolntla, relations (Finlay), 626. 

polyphura (Hedley), prob. ident. with 

Broolrtda/ttfiiculato (Fi^y), 629. 
liotiidae in N.Z. Tertiary (Finlay), 526. 
liparidae, strigil, with figs. (Philpott), 220, 221. 
Lipophlepa. Sm Oenomyia (lApopMepal. 
itroto, Stfuikidtaria. 

JAnnolm, in group (Finlay), 481 ; in key, 493. 
— ^ charaaaa n. sp., with fig. (Finlay), 486 ; 
in key, 493. 

polyviwsta n. sp., with fig. (Finlay), 486 ; 

in key, 493. 

autrri (Hedley), in group (Finlay), 481. 

- — — rel. to L polyainda (Finlay), 485-86. 
lAaaoapira eomlum (Hntt.), inol. in Brookula 
Iredale (Finlay), 626. 

eTcigaa Sat., a Liaaoleata oongen. with L. 

mirra (Finlay), 497. 

LUhocovua abru^ua. See Conics. 

dmnarUi. See Conics. 

friangylaria. See Conua, 

LithoUiamnium nummiditica, ooo. (Benson), 126 
note. 

HttoraUa, GriaeUnia. 

Uoyd, C. 0., fibrils of NidvXa modenaii (Cun- 
ningham), 62. 
lobatua, Uber, 

Lomas, £. K., researoh grant, 1923, 790. 

Lombok, on geanticlinal ridge (Benson), 102. 

longicomtaf Montagua, 

mgicoala, SertviaHa, 

longifoUa, Uelmiaia, 

longiaaima, Hamaapora, 

longiaaimumf Phragmidium. 

Lord Howe Wd.. geol (Benson), 127. 

Lorica haarakienaia Mestayer, ooo. Taieri (Fin- 
lay). 617. 

Loripea should be Ludnida (Finlay), 497. 
Lonisiade Islds., geol (Benam), 118, 118, 119. 
Loyalty Islds., geol (Benson)* 118, 128. 
lucida, Carex. 

Metroaideroa. 

Nepticula. 

LwUia linn4, in kev (Mallooh), 688. 

eaeaar Idnn4, the only sp. (lAriiooh), 689, 
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LeMda ooneinna (Hutt.) [Loripes], ooo. Ard- 
Kowiii (Finl^), 509. 

diipar (fifutton), with pi. (Bfarwiok), 193. 

hminata (Hatt) [Loripesl ooc. Awamoa 

(Finl»y)»5U; Pukeuri, 508. 

— teinfoluUa Marshall and Murdoch, syn., 
198. 

luieOf LakiUia, 

Liuuaia Gray, sm, 568. 

<— audraUi Hutt., syn., 552. 

— - wdurtdie Hutt., syn., 557. 

— — Mfrea, syn., 570. 

Iviea, AletlAso. 

Feneftcardia. 

Luzfda erinUa Hook, f., host of Urtdo anlarciica 
(Cunningham), 47. 

L^iit OUaritL 
Raimnculits, 

— Semcio, 

— Trickomane^ 

Lyell, W., asst, lighthouse-keeper, Wellington 
(Baillie), 708. 

Lyria wdanika n. sj>., with pi (Finlay), 470. 
f/doearpUB phoenunust rel. to Tkfcocarpus chiU 
kmi (Bale), 262-38. 

aecttiidiM Allman, syn., 263. 

Lyttelton Wharf, Wellington (Baillie), 714. 
IjfUdtoneiuis, IndBura, 

Myoaoiia awtraOs var. 


MoAlnine, D., effect of smut on egg-laying (Cun- 
nignam), 4^. 

Aecidinm monoeydiB, on host of (Cunning- 
ham), 47. 

Phragmidium (Cunningham), 24. 

rusts, 000 . of (Cunningham), 8. 

— -- VMago bnmivora, control (Cunningham), 
412. 

me eoffami, SerivJaria, 

McCarthy, D., first Government pilot, Welling* 
ton (BaUlie), 705. 

Matduer Guff, geol. phases (Benson), 114. 
maewyi, TypKi$, 

Macfarlane Str., coal area (Speight), 619; 

glaciation in, 624. 

McKayi^ Terebdlina, 

MoLaggan and Thompson, oontraotors. Queen’s 
Wharf, Wellington (Baillie), 710. 
maeUayanuit Pe^io. 

Mfuxma tdgari Iredale [TeBiaa plahrsBa], ooo. 
Ardgowan (Finlay), 510; Awamoa, 511; 
Pukeuri, 508. 

— — rel to if. rokini (Finlay), 474, 

— • robini n. sp., with pi. (Finlay), 474. 
Maoquarie laid., no woody plants on (Holloway), 
92. 

MacroedUida, oco.. (Marsh, ft Murd.), 156. 
maoiroea^, Odonkiheea, 

Serhiiaria, 

maorodanki^ Okaria, 

Macrodonkte, Aecidinm. 
fMmyanOtOHhopyxU. 

Maermadix eii6mofifaiui Edwards, deso. of male, 
(Alexander), 659. 

Maerompelim Cossman, charaot. (Marwick), 577. 
MaermpkdliiUL See MiemeKara (Maerompha^ 
Urn). 


Moeropiptf excelsvm, host of Cisnus keremdcc- 
ends (Myers), 319. 
maerotrma, Natica. 

■ Macrurus, See (HolUhvs (Maerurua), 

Madra diacora Gray, oco. Awamoa (Finlay), 
511; Pukeuri, 508. 

— ovaia var. rudia Hutt., occ. Dunedin (Fin- 
lay). 517. 

aealpallvm Reeve, occ. Awamoa (Finlay), 

511: Pukeuri, 508. 

oc<*. (Marsh, ft Murd.), 150. 

maeulatat Calyplraaa, 

Madang (Friedrich Wilhelm Hafen), geol (Ren- 
bon), 117. 
fnaaata, Kaiica. 

Moffadina browns Thomson, similar to M. rlif- 
danenaia (Finlay), 632. 

clijdanpnaia n. »p., with fig. (Finlay), 532, 

thomaoni n. sp., with tig. (Finlay), 633. 

magdlanicum, Tftraracum. 
inagwt, Doainia, 

MagnaticAa n. subg. (Marwick), 553 ; in key, 548, 
564 : range, 540. 

See also Xatica (Maynaitea). 

Magnuaiam, Puccinia, 

Mair, G., notes on koauau (Andersen), OOi-OO ; 
on nguru, 695 ; on pahu^ 690 91 ; on the 
pakuru, 691, 692 ; on the pukaea ot pumoana, 
696; on the putara, 690 ; on the pa/ori»o, 693. 
maire. See OUa Cunninyhaniii 
Maitai aeries, range ot (l^nson), 128. 
major, Atnauropaelh, 

Nucleopaia. 

Malaita, geol (Benson), 121. 

Malay .4rehit)el., geol formation (Benson), 101-2, 
107. 

— Wallace’s biological division also 

tectonic (Benson), 99. 

Maliwjii, llifwanophylhm.. 

MaUetia auatralia (Q. ft G.), occ. Awamoa (Kin- 
lay), 611. 

occ. (Marsh, ft Murd.), 166. 

Malhbdhra fanwicki n. sp. (riiiipott), 214. 

I — - atrigulata n. ap. (Philpott), 214. 

Malpha n. gen., oharact. (Myers). 322. 

— in key (Myers), 317. 

eoekrofii n. sp. (Myera), 323. 

duniana n. sp., with pi (Myers), 323. 

— »rw n. sp. (Myers), 323. 

mum n. sp., with pL (Myers), 322. 

Malvern Hills coal area (Bpeight), 610. 

Benonian fossils (^^ilckens), 539. 

mamana, technique (Rangi Hiroa), 360. 
Mamheramo Riv., in geol phases (Benson), 114. 
MamiUa, See Natica 
Jfamina. ^ Polinicea (Momma), 
mammilla, Neriln. 

Mangania (>eek fossils (Trueman), 601. 
Mangilia morgani n. sp., with pi. (Marwick), 201. 
Manipa Is., geol. phaaes (Benson). 105. 

Str., geol. features (Benson), 105. 1 lit. 

Maori basketry and plaitwork (Rangi Hiroa). 344, 

e.\tinction (Rangi Hiroa), 362-75. 

intermixing with a hitea (Rangi Hiroa), 373. 

— modernization (Rangi Hiroa), 367 -68. 

music (Andersen), 689. 

— population (Rangi Hiroa), 863. 

proverb on roria (Andersen), 689. 
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Maori laying, by slighted rangalirn (Rang! 
Hiroa), 354. 

of gesture in song (Anderson), 099 ; 

of reo irirangit 699. 
mofiria, Natica. 
maarianus, }*Uurodon. 
maorium, Admeie. 

— Awlmtriton. 

Cdumharium. 

vw. inaignihim, Austrolriton. 

Maorivdia n. gen. (Finlay), 513. 
map of X.Z., contoured* topograpliieal (In^t.), 
767. 

Maps— 

Botany — 

X.Z. biolog. region (Holloway), 08. 

X.Z. botan. diets., proposed (Holloway), 85. 
Outlying mountain region (Holloway), 70. 
Otology — 

K. Indies and X. Guinea, bathymetrie (Ben- 
son), 100. 

— At*., tectonic featuroM (Bensutii, 

100 . 

Malvern Hills, main fault -lines (Sp«^ight), 

020 . 

Pacific, 8.W., bath 3 ^metric and structural 
(Benson), 122. 

Riverhead'Kaukapakapa dist. (Bartrum), 
140. 

Meterology — 

Rainfall of 8. Island, X.Z. (Holloway), 73. 
.Statist •ra— 

Maori populn., density (Rangi Hiroa), 372. 
Marangaranga, Te, pr<*hislonc tribe (Andersc'ii), 
690. 

maratOt CUmatia. 

Mard Tsld., geol. (Benson), 12.3. 

Marett, R. R., inOuenoes on evolution (Rangi 
Hiroa), 300. 

Margarella decepta Tredale, oc<'. Tuieii (Finlay), 
617. 

marginaJia^ Cixiua. 

Oliarua, 

MwrgintJlo aXlporti Ten. -Woods allied to M. 
cairoma (Brookes), 164. 

(QlabreHa) hreviapira n. ep., with pi. 

(Marwick), 201 

cairoma n. sp., with pi. (Brookes), 164. 

frauduUnta 8ut., oce. Ardgowan (Finlay), 

010 . 

kirki Marwick, reL to M. bre^*ispira (Mar- 
wick), 201. 

** Maria,** wreck, Wellington (Baillie), 705. 
Markham Riv., in geological phases (Benson), 
114 

Marmroafotna. See Turbo (Marmoroaioma), 
Marsden, £., research grant, 1923, 790. 

Marshall, P., Clifden and other beds, correL 
(Finlay ft McD.), 534-35 and note. 

Hampden beds, age (Finlay), 448. 

Hokonui schists metamorphosed grey- 

waoke (Benson), 129. 

Hutton grant (Inst.), 752, 765. 

— ^ reiearoh grant, 1923, 790. 

— and Murdoch, R., Riasoina obliqueroatata, 
identity (Finlay), 490. 

Marshall Islands, sails (Rangi Hiroa), 360. 


nwrahdlli, CAto^. 

Conchothyra. 

Pugndlua. 

Vtutrkardia (Pleuromeria). 

VtrroiitUa. 

Maruiwi. See Te Heke o Maruiwi. 

Marwick, J., Ataxoceritkium huttotii, locality 
(Finlay). 477. 

Bni^tUim, n. gen. (Finlay), 474. 

marwirkit CalUoatoma. 

Cymatium. 

Massee, — , species of Phragmidium (Cunning- 
ham), 24. 

matai. See Podocarpua apiratua. 

Matthewaii^ Smerio. 

Maungapohatii, war-gong (Andenen), 691. 
maurca. See Carex lurida and T. romana. 
mawhitit plaiting-design (Rangi Hiroa), 347. 
Mawson, 1)., Xew Hebrides, geol. (Benson), 121. 
maximua, Megnlntractua. 

May, W. L., Maytna, use of name (Finlay), 462. 
MaydiSt Vaiilago. 

Mayena, in key (Finlay), 463. 

use of name (Finlay), 462. 

audralaaia (Perry), elassifio. (Finlay), 402. 

— in key (Finlay), 404. 

not fossil in Aust. (Finlay), 465. 

Mtforchtfiui bttvicornia Broun, with pi. (Hudson), 
342. 

media, Stellaria. 

— Struthuduria, 
mediUrrunm, Sertvlarelh. 
meduUaria, Vyathea. 

Megalatractua maxim ua (Tryon), is VerctmtUa 
dilataia Q. ft G. (Finlay), 501. 

Megatylotua. See Ampuuina (Megatylotua), 
mtkatneka. plait of Hllet (Rangi Hiroa), 344. 
Mdampaalta cinguhto, trout-food (Phillipps), 
385. 

Melampwra Castagne (Cuiiumgham), 20. 

Catoma in cycle of (C'unningham), 32. 

betulina Tul., syn., 29. 

liniperda Koern., syn., 27. 

Kuaanoi Dietel (Cunningham), 27. 

Lini Desmaiieres, with 6g. and pi. (Cun- 
ningham), 27. 

puatulata Sehroct., syn., 30. 

Melampsoraceae, charoct. (Cunningham), 26. 

hosts of Uredo (Cunningham), 40. 

Mrlampanridiuvi Klebahn, chaVaoteristics (Cun: 
ningham), 28 ; in key, 26. 

— Betulae Arth., syn., 29. 

betuHnum Klebahn, with fig. (Cunningham), 

29. 

, Ptridermium in cycle of (Cunningham), 32. 

Mdanchra agoraatia Meyr., strigil, with Hg. 
(Philpott), 221. 

diatracta n. sp. (Meyriok), 202. 

Jwrtiva n. sp., with fig. (PUlpott), 663. 

mutaTu (Walk.), din. from M. furtiva 

(Philpott), 064. 

Melancnrinae, strigil, with fig. (Philpott), 220. 
mlanombra, ApaUlria. 

Kpiphikdra. 

meJoHoaptrma, Cyalhia. 

Nidularia. 

mdanoaperwM, Vyaihua, 
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Mtlieope Umaia Font., not on Bankn Pen. 
(Lning ft Wall), 438. 

Mdioiftui micmnihwi Hook. f. var. fnicrophyUu 9 
Gheesem., occ. Banka Pen. (Laing ft Wall), 

441. 

Melina zdanika Suter, occ. Target Gully (Fin- 
lay), 496. 

— — should be laognwnon zealandicum 
(Sut.), (Finlay), 496. 
melody, old and new (Anderaen), 698. 
Mentawei Group on anticlinal ridge (Benson), 
102 . 

Memieaiit NotKofagua. 

Mercer St., formerly *' College I.«ane*' (Baillie), 
711. 

Merdina, absent from X.Z. Tert. (Finlay). 4H2. 

in group (Finlay), 481 ; in key, 493. 

cheiloeioma (Ten. -Woods), in group (Fin- 
lay), 481. 

eculpmia May, rel. to Lhiemera (Finlay), 

483. 

Merica n. spp. of Suter. See Admete tnaorivm 
and A, evim. 

(Aphera) n. ap. of Suter. See Latirua 

bfwiroatria, 

wannoneiMie (Tate), rel. lo Trigonoatoina 

waihaiaenaie (Finlay), 466. 
meridionalia, Chume. 

Merluccitu. See also Otoliihva (Merlurciva). 

vulgar ia charact. (Frost), 609. 

Meaalia atrioiata (Hutt), ooc. Ardgowan (Fin- 
lay), 610 ; Pukouri, 508. 

— varying form (Finlay), 508. 

Meaoaoio gasteropoda, clarafic. (Trueman), 604. 

rooks, Malay Archipel. (Benaon), lOl. 

Mestayer, M., Hutton research grant (Inst.), 734., 
765. 

meaiayerae, Lima, 

Mrtacliaia, charact. (Oahan), 687. 

Meiacriaa, atrigil (Philpott), 222. 

erichryaa Meyr., atri^ 6g. (Philpott), 221. 

Metamimaa auairalaaiae Don., atrigil, with pi. 
(Philpott), 222. 

meteorology, as affecting fem-growth (Hollo- 
way), 68. 
meteorology- 

climate, Canterbury, outlying mountains 
(Holloway), 76-77. 

Waimate (Holloway), 76-77. 

rainfaU, Casa (Holloway), 76. 

Dunedin (Holloway), 83. 

Hokitika and Lincoln (Holloway), 70. 

map of S. laid., N.Z., 73. 

Midland Railway tunnel (Holloway), 

71-72. 

Nelson (Holloway), 87. 

. Reefton (Holloway), 86. 

Stewart lid. (Holloway), 84. 

and climate, Auckland City (Holloway), 

89. 

Auckland Islda. (Holloway), 91. 

Chatham lalds. (Holloway), 90-91. 

Raoul (Kermadec lalda.), (Hollo- 
way), 90. 

Matroaideroa lucida (Forat f.) A. Rich., in 
Wectland (Holloway), 72. 

viUoaa Smith, Hymenophylluva fabdlatum 

on (Holloway), 90. 


micana^ Kotoaetia, 
micra, Laevilitorim. 

micranihua var. mierophylluat Mdicyhta. 
Mirraackara C'oasman, charact. (Marwick), 677. 

(Matromphalim) hutUmi n. mut., with 

pi. (Marwick), 578. 

aurifftrmia n. ap., with pi. (Marwick), 

578. 

microcarpa, Xidula. 

var. rugiapora, Mdvla. 

mirrogna, Sartularella. 
mirrophyUot Acaena, 
microphylium^ Geranium, 
ntierophylha, Melicytua micranthua var. 
Microptcrygidae, atrigil, Mith tigs. (Philpott), 
216. 


microapora^ Vatilago, 

Midland Railway tunnel, rainfall (Holloway), 
71-72. 


mieraii, Montagm. 

MonUiguana. 

l*robolium. 


Stenathoe. 


Mikiwaka, Chiltonia. 

Miltaina Magnus, charactcristira (Cunningham), 
30 ; in key, 26. 

Hiatiopteridia n. sp., with fig. and pi. 

((*unnincham). 31, 52. 

Miliit Tilletia, 

Miliola (Peniellina), ooc. (Benson), 126 note, 
milk, iron in various kinds (Aston), 722. 

Millerit Aecidium. 

Milne, J, A., deterioration of trout (Phillippa), 
390-91. 


mimirum, PaiUichmrma, 
miniatOt Uredo. 
miniatuiiit Caeoma, 
minim, Odontotheca. 

t^arMardla, 

Vewcr/corrfiV/. 

minimum, Auatrotritan. 

Cwmlium. 

HymtwYphyilum. 

minor, Belnpkoa. 

Eatca. 

Monahria. 

Orihopkragmina jamna var. 

Strvlhidlaria. 

minuta, Linamera. 
miocaanica, A mpull i no . 
mioeaenicum, Olohiainum. 

Sinum, 

miocaenicua, OUdithua (Elopa). 

Miodontiacua, See Vanerirardia ( M iodofUia:ua ) 
minima. 

Miolania, occ. (Benson), 124, 127. 

Mhmelon parki (Sut.), not syn. of M. corrugata 
(Hutt.), (Finlay), 602. 
mirabilia, EtruthUdaria. 
miraculoaa, OcKatarcha. 
miro, twist of thread (Rangi Hiroa), 360. 
miscegenation of Maori and white (Rangi Hiroa), 
373-74. 


miaera, Riaaoa* 

Misol, geol. phases (Benson), 104, 106, 113. 
Misol-Obi-Sula chain of islands., Tertiary rot^ks 
(^nson), 106. 

Misutti, geol. (Benson), 116. 
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mtMiouritnstit, Puecina. 
mitocerttt Oncopera, 

MUn alokiza T.-Woods, allied to Jf. ttiwkaia 
(Finlay), 409. 

— • armorka, ident. by 8 ater (Finlay), 468. 

Sot, iiyn., 487. 

not at Target Oully (Finlay), 498. 

daUtW n. sp., wifli pL (FinlayJ, 469. 

euaukata n. ap., with pi. (Finlay), 468. 

ineonspicva Hutton, syn., 468. 

multisukaUi Harrifl, allied to Af. euaukala 

(Finlay), 469. 
mixta, Hauralna. 

Mneaarehata hemadelpha Meyr., strigil, fig. (PhU- 
pott), 217. 

aimilis n. sp., with fig. (Philpott), 667. 

lineBarohaeidae, strigil, with figs, (l^ilpott), 216. 
modealua, Vber, 

Modidaa anatralia (Uray), occ. Target GuUy 
doubtful (Finlay), 497. 

Moehau, Te, Mount, ferns on (Holloway), 88 . 
Moeller* A., classifia of smuts (Cunningham), 401. 
Moeraki beds, age (Finlay), 449. 

Molengraaff, G. A., Java, anticlinal ridge S.W. 
of (fenson), 102 note. 

Malay Arohipel. submergence (Benson), 

101 . 

tectonics (Benson), 111. 

Mollusoa, Tertiary, stratigraphical range of 
StruthiolaiBdae (Marwick), 171-72. 
mollusoan fauna K.Z., gndual development 
(Finlay A McD), 637 and note. 

Recent (Finlay), 317-26. 

BiolophUaa cruciferua Alexander, desc., with fig. 
(Alexander), 648. 

muUkincHta Edwards, desc., (Alexander), 

648. 

~ panmlua Alexander, desc., with fig. (Alex- 
ander), 649. 

phUpotti Alexander, desc., with fig. (Alex- 
ander), 660. 

pukharrimua Edwards, desc., with fig. 

(Alexander), 649. 

Mmuooa Islds., geoL (Benson), 123. 
molwxatiua, Rubna. 

Monalaria n. g., in classifio. (Marwick), 162, 163, 
173. 

~ affin. to Ctmekothyra (Marwick), 171. 

— condnna (Suter), with fig. and pi. (Mar- 
wick), 164, 166, 173. 

group diag. (Marwick), 168. 

stratigraphical range (Marwick), 172. 

minor (Marshall), in dassiflo., with pi. 

(Marwick), 164, 166, 174. 

affin. to Conehotkyra marMli (Mar- 
wick), 171. a. 

group diag. (Marwick), 168. 

stratigraphioid range (Marwick), 172. 

Mania indaura (Hutt) IPhcananomia], ooo. 
Awamoa (Finlay), 611 ; Pukeuri, 608. 

the cwly valid sp. (Finlay), 606. 

manilij^^Stil^nopiia, / 

Strnikioiaria. 

StrutkMaria dngnlata subsp. 

Thuktria, 

monocuUndta, BovaUUu 

— Euairaidaa, 


monocyatia, Aecidium. 

Monodonta coracina (Trosohel), ooo. Target 
Giffiy doubtful (Finlay)* 497. 
monogynum, Linum, 

Monomorium sp. and plant-hoppers (Myers), 816. 
monoapikdia, Alueita. 
tnonoxyla, Crepidula, 

Monlagua longieomia Haswell, syn., 270 l 

mieraii Haswell, syn., 270 l 

Moniagtiana mieraii Chilt<m, syn., 270. 
mantana, Aatelia. 

Tiphobioaia. 

Monumbo (Potsdamhafen), geol. (Benson), 117. 
Morgan, P. G., Kaikoiira Mts., strike of (Bwson), 
129. 

morgani, MangiUa, 
morganianum, Dentalium. 
moadyi, ZekmdoptUa, 

Moser. T., sound of calabash-trumpet (Ander- 
sen), 689. 

mosses, N.Z., printing Dixon's buU. (Inst.), 728. 
Mougeotia, trout-food (PhiUipps), 386. 
mountain southern- beech, m NoUiofagna dij- 
farUoidea, 

mountain-totara. See Podocarpua HoUii. 
mouse-car ohiokweed. See Caradium vvigatum, 
mucronata, Aregma, 

i Earina. 

mwronahm, Phragmidiunw 
mueronatua. Vber. 

Muehknbeekia axiUaria (Hook, f.) Walp., host 
of Puecinia iiritea (Cunningham), 394. 

ephedrioidea Hook, f., occ. Ba^s Pen. 

(Laing A Wall), 441. 

Muir, F., Cixiidae, key (Myers), 317. 

Cmua interior, desc. (M^rs), 818. 

— punctimargo, desc. (Myers), 318. 

rufi/rona, desc. (Myers), 819. 

muiri, Malpha. 

muka used for belt (Rann Hiroa), 848. 

Mulder, J. F., and Trel^ock, R SS., varieties 
of Sertularia minima (Bale), 249. 
mnUicindua, MdophUua. 
mnUijfidiwn, HyminopkyUum. 
muUtnoda, Plumularia. 
muUinodia, Featuea. 
mutiipl^, Drillia. 
mnlttjdiaUa, Ortiophragmina. 
mmltiuleaia, Mkra. 

Municipal Ciorporations Act, 1842, reasons why 
disallowed (Baillie), 707--8. 

Murdoch, R., resol of sympathy (Inst.), 763. 

8h also Marshall, P., and Murdoch. * 

mvrdoehi, Tropkon, 

Murex angaai, a Pteronotua (Finlay)* 497. 

anatralia Gmelin, gym, 187. 

oetogonua Q. A G., a BaxofUax (Finlay), 497. 

pea-atmthioeamdi ChemnUi^ gym, 180. 

atnminana GmeUn, syn., I 8 O 4 

tdandkua Q. A G., ooo. Ardgowan (Finlay), 

610; Pukeuri, 608; Tar^ (Mly, 496. 
“Murirangaranga, Te,** the koaman of Tutaaekai 
(Andersen), 696. 

Murua. 8h Woodlark Isld. 

MnaeaUua barbaina (Reeve), ooo. Taieri, Ac. (Fin- 
lay), 617. 

mutto, Maori (Andersen), 689. 

Mussau. 8ea St. Blatti^ laid. 
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mwhbilkf OkHithua (Trachimu). 

MtiktnchftL * 

Muttkowiddf R. Am the term allotype *’ (Alex- 
andor), 548. 

Blyecii J. 0,, Hamilton prize (In8t)i 760. 

— ^ iwearoh grant, 1023, 790. 
mvami, Porapva. 

MjfUiktJlniapi n. sp., with pi. (Marwick), 104. 
Mpndus m&is, hab. (Mven), 316. 

Myoporaoeae, hoeta of Aecidium Myopori (Cun- 
nini^m), 36. 

Myoporit A^idium, 

Mffoporum laOum Font, f., boat of Aeddium 
Myopofi (Cunningham), 36. 

MyoMa awdralii R. Br. var. lytUUonenda var. 
noT„ with fig. (Laing & Wall), 442. 

capiinia iiook. f, boat of Puceinia noi»- 

zefaMtca (Cunningham), 46. 
liiyrhfdiifiHm dtUinoide^, irout^food (Phillippft), 
362, 3S6. 


naked amut on barley and wheat (Cunningham), 
400. 

Kamatanai ridge, geol. (Bon^ton), 121. 
aamuo, Puccinia, 
aoao, kiMoa, 

SerinlareUa fusifomia var. 
ntinggaidinit NummviiUa, 

Narioidae of N.Z (Marwick), 646, 677. 

Niumcata n. seo. (IHnlay), 614. 

Nataeina. See Sigantua (Naiacina) 

.Voriea SoopoU, in key (Marwick), 648 ; ahell 
nomenclature, 648; key to apeclea, 649: 
range, 646. 

— auairdlia Bartrum, ident. with Uber 
haawaenaia (Marwick), 666. 

mnMia Hntk, ayn., 662. 

— ^ tmaMia Sut, am, 661, 671. 

— haeca p. ap., with pi. (Marwick), 660 ; in 
key, 640 ; range, 647. 

— » burdiqiiUnaia Mayer, rel. to Carineeca 
(Marwick), 663. 

caUoaa Hutt., syn., 661. 

eanaartia n. ap., with pL (Finlay), 461. 

— with pi (Blarwick), 661 ; in key, 

640 ; range, 647. 

— - defdkwifan n, sp., with pi. Marwick), 
662; in key, 640; range, 647. 

— ^ d«Qi0yaniPayr.,ope]^um (Marwick), 646, 
— x- gibboaa Hutt, ooo. (Manh. k Mnrd.), 166. 
— 000 . in Auit. (Marwick), 661. 

harrinnaia a ap., with pi. (Marwick), 661 ; 
in key, 640; range, 647. I| 

hawaraenaia n« ep., with pi (Marwick), 661 ; 
in key, 640; range, 647.^ 

— Haxpadida n. ap. (Finlay), 462. 

irith pi. (Muwick), 660 ; in key, 

640 ; range, Aan. 

leMm Lamk., type (Marwick), 668. 

— loads Hutt., wn., 576. 

moetoirma Ad. k Reeve, rel to Cannaeea 
(Manriek), 653. 

kuMa n« ep., with pi (Marwick), 663 ; 
ink^r>640; luge, 647. 

UMorla Unlay, not at Target QuUy 
(Finlay), 601 


NaHoa moorw, with pi. (Marwick), 652 ; in key, 
640; range, 647. 

notocanica n. ap., with pi (Finlay), 460. 

with pi (Marwick), 550; in key, 

540 ; range, 547. 

OLota Hector, ayn., 666. 

doniauturalia n. ap., with pi. (Marwick), 

560; in key, 640; range, 547. 

praacoMora n. ap., (Finlay), 461. 

— with fig. (Marwick), 661 ; in key, 

640 ; range, 647. 

aolida Sowerby, syn., 600. 

apirata liamk., type (Marwick), 570. 

suHdata n. sp., with jd. (Marwick), 661 ; 

in key, .640 ; range, 647. 

riiilhii Linn*^, type (Marwick), 640. 

vilran Hutt., ayn., 670. 

xaUuidka M. k, M., ayn., 551. 

telandiea Q. A G., with pi. (Marwick), 

340 ; in key, 640 ; range, 547. 

iliff. from N, notocanica (Finlay), 460. 

not at Target Gully (Finlay), 604. 

xdandica Sut., ayn.. 450, 661. 

(Ampullina) laaoin Hutt., ayn., 676. 

(Carinacca) n. aubg. (Marwick), 663; in 

key, 648 ; range, 647. 

allani n. ap., with pi. (Marwick), 664 ; 

in key, 664 ; range, 547. 

kaaati n. ap., with pi (Marwick), 664 ; 

in key, 564 ; range, 647. 

— (Magnatira) approHmata (8uter), with pi 
(Marwick), 666 ; in key, 654 ; range, 647. 

n^ida n. np., with pi. (Marwick), 666 ; 

in key, 634 ; range, 647. 

autari nom. mut., with pi. (Marwick), 

666 ; in key, 564 ; range, 647. 

^autherlandi n. ap., with pi. (Marwick), 

555 ; in key, 654 ; range, 647. 

(MamiUa) ovata Hutt., ayn., 566, 667. 

(Narerita) gibboaa Hutt., syn., 560. 

hiaticidoe of N.Z. (Marwick), 645. 

National Heaearch rouncil, formation (Inst.), 
776. 

Nautilus ap. alT. aucicnaia Whiteaven, with pi 
(Marahall), 616. 
nalntloaa, Nothophifa. 

Needham, 3. G., food of trout (PhillipiN), 388-80. 
nagUtia, CeUchia, 
nagladua, Onithochton, 

NdUii, Soroaporivm, 

Nelaon, climate and ferns (Holloway), 87. 
Naotibatiieay occ. (Benaon), 105 note. 
naorelafiiraf Aphrophila. 

— AuatrotrUon 

— Charonia. 

•— Krato, 

Notoaetia, 

Phahdfmua, 

Naphrodium vuutinum Raoul, occ. Banks Pen. 
(Laing k WaU), 440. 

NapUma arachtitua n. ap., with pL and fig. 
(Watt), 670, 686. 

/afea, with pi. and fig. (Watt), 678, 670, 

686 . 

lueida Philp., with pi. and figs. (Watt), 674 ; 

oharaot., 670. 

ogygia, with figs. (Watt), 670, 686. 
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NtfMla perisiopat with pi. and figs. (Watt), 679. 
— - progama o. sp. (Meyrick), 662. 

proyonopais Meyr. (Watt), 666. 

trktntra Bhoulu be *V. trerhtifiiB (Watt), 

686-67. 

Naptunea coakUa llutt., type of Nasakola 
(Finlay), 614. 

Uariia mammilla Linn6. type (Marwick), 659. 
NfHhpaia f np., with pi. (Wilckena), M2. 

apeighti Trechmann, nyn., 541. 

Nfriera aetuloaa Hook, f., occ. llankA Pen. 

(Laing k Wall), 441. 
nefftMiM, Cixiua, 

Neaomoaia, ^ Amphineurva (Neaormoaia), 
nettle. See Urtica ftrox, 
nettle>fly. See Agnmyza uriicae. 

NeurorjUonma n. g., femalea and males, with 6gg. 
(Tillyard), 2S6, 290 91. 

decuaaatuM n. Hp., with pi. and figs. (Till- 

yanl), 291 92. 

NeverUa Risso (Marwi<‘k), 571 ; in key, 649; 
range, 546. 

joatphinia Hisso, type (Marwick), 571. 

See aho Natica (I^emrUa), Polinicea 

(Neverita), IJbtr (Nturita). 

New Britain, geol. (Benson), 119, 120. 

Sexf Caledonia, geol. (Benson), 119, 123, 124, 
126. 

New Guinea, geol. (Benson), 103, 105, 107, 112, 
113 ft ai>g. 

New Hanover, geol. (Benson), 120, 121. 

New Hebrides, geol. (Benson), 1 19, 123, 126, 133. 
New Ireland, ^eol. (^nson), 120, 121. 

Newman, A. K , disappearance of Maori (Hangi 
Hiroa), 362, 370. 

AewlOM^a ti. sp. of Sutcr — Ataxocarithiam 
quadricingulatum (Finlay), 477. 

distinct from Ataj^tcerUhiuin auteri (Mar- 
wick), 104. 

N.Z.-Kennadeo ridge (Herihon), 132. 

N.Z. rooks (Henson), 127. 

N.Z. Institute, adiUated societies' reports, 1922 
(Inst.), 728 ; 1928, 763 ; levy for vol. 56. 762. 

annual meeting, 1923, minutes, 727 ; 

ib., 1924, 753. 

Catalogue Committw, Report, 1922 

(Inst.), 750 ; report, 1923, 776. 

oKchange list, additions, 1921 (Inst.), 

728; in 1922, 754. 

— fellowship elections, 1922, gazetted, 

729; election, 1923, 749; vacancies, 750; 
1923 elections gaimtM, 755 ; cle^'tion, 1924, 
775. 

— . — Great Barrier Reef Committee, 
report, 1922, 732 ; report, 1923, 775. 

honorary-membership qualifications 

(Inst.), 750; deaths reported, 751 ; election, 
1924, 775. 

library, removal (Inst ), 732, 7,34-35 ; 

report, 1923, and housing agreement, 773. 

officers for 1923 (Inst,), 751 ; for 

1924, 776. 

publications, storage (Inst.), 757, 758. 

— — ^ !nibUoation Committee, r^rt, 1922 
(iMst), 741 ; delay in publishing Ttana, and 
ilnalg. qI vols. for 1922- 23, 770 ; report, 1923, 
771. 


N.Z. Institute, Regulotions Committee, reportf 
1923 (Inst.), 744 

Researeh Grant Committee, report, 

1922, 741 : for 1923, 762 ; for ten yean 
ending 1923, 766 ; property-list, 770. 

Standing Committee, report, 1922 

(Inst.), 728; dates of meetings, reoonstitu- 
tion, 751 ; report, 1923, 754 ; resolutions, not 
in 1923 report, 757. 

,«^ii]oao Observatory Committee, 

report, 1923 (Inst.), 774. 

Tongariro Nat. Park Committee, 

report, 1922 (Inst ), 731 ; report, 1923, 772. 

travelling-expenses of members, 1923 

(Inst.), 733, 740 ; 1924. 766, 758. 

** Ngarangikakapiti," a noted koauau (Ander- 
sen), 095. 

NgarurorO'Waipawa dist., palaeontology (Mar- 
wick). 191-201. 

Ngata, A. T., on song (Andersen), 690. 
Ngati-Hotu, an ancient tribe (Andersen), 696. 
Ngati-Porou, sheep-farming (Rangi Hiroa), 372. 

song- technique (Andersen), 698-99. 

Ngati-Ruanui, fiy-afflicted (Rangi Hiroa), 356. 
Ngati-Tama, members of (Rangi Hiroa), 364. 
Ngatitutauekai, descendants of Tutanckai 
(Anderson), 095. 

nguru, music of (Andersen), 695-96. 

Niduln White, characteristics (Cunningham), 61. 
in key, 61. 

ca/ulwa (Pock) White, with figs. (Cunning- 
ham), 01. 

fmodetiaia (Berk ) Lloyd, with figs. (Cun- 
ningham), 62. 

microrarpa Peck, syn., 62. 

var. rugiapwa White, syn., 62. 

Nidularia, in key (Cunningham), 61. 

Candida Pock, syn., 61. 

^’ruciMum Secret., syn., 63. 

faacivlaria Schw., syn , 65. 

jngUindicola Schw., syn., 63. 

melanoapcrma 8chw., syn., 66. 

plumhea Pers,, syn., 65. 

attrcofca Schw., syn., 66. 

Nidiilarialeo uf N.Z. (Cunningham), 69. 

»f gfr, EUUeromyrea. 

nigraarma^ Dicranomyia. 

nigricana, Danthmw atmiamularia var. 

Hylobitt, 

aigrifrtma, HuUia, 
nigrocaulaa, Obelia. 

nigracincta, Limnophtla, ^ 

Palymaria, 

niyrohaJterata, Oonomyia (Lipophlepa), 
nigrum, Blachnum. 

Niteila, trout-food (Phillipps), 382. 
niiida, Okaria, 

Niue nose-flute playing (Andersen), 094. 

Niuean belt (Ranui Hiroa), 350^ 
nimnm'ia, Amphineurua (Eeaormoaia), 
nioiealat Ranuiiculua, 
nivipicta, Tarache, 

“Noah’s Ark,’* PHmmer’s (Baillie), 709. 
Noetttidae, strigil, wHh fig. (Philrott), 220, 221. 
Noc'tooidea, st^il (Philpott), 2^. 
nodieingulalumy Aiaxaemthivm, 
nodi/et^a var. euelia, Charania. 



(remrci Index, 


859 


nodUiraia, Bolhjtotna, 
vadoBa, Obtlia. 

StmtkiolarUt. 

Vtrcmidla 

— ^ ziiteli, Sipfumalid. 
nndoeit Vrtdo Scirpi, 
nodoaoliratM, Ptychairarhu, 
nodotue, Brirpua. 
noduhm, Siruth Maria . 
noatUngi^ OtoUthm fStrrunva). 
nonsenelaturp, Kinlay it levUiono, Tait^K (iullv, 
.\:o., 612. 

Nafioidae and Naricidae, chan^ros (Mar- 
wick), 578-79. 

nordenBkjalflit Struthinlarelh. 

Norfolk ridge, geol ( llenuon), 127. 

Norway trout deterioration ( PliillippN), 39(t. 
nose-date, playing of ( Xndersen), 694. 

NoMoe, trout-food (Phillipns), 383. 

Noihofagua clifforiioidea (Hook, f.) Oerst., forest 
on divide, Canterbury (Holloway), 72. 

Menzieaii (Hook, f.) Oernt, food-plant of 

Gracilaria salenitis (Watt), OKI. 

food-plant of Xepticula lurida (Watt), 

676. 

Botandari (Hook, f.) Oerst., occ. (Hollo- 
way), 70. 

Noihopanajc afionudum (Hook, f.) >Seem., on 
Honks Pen. (T^ing ^ Wfdl), 43H. 

arboreum (Forat. f.) Seem., ooc. (Holloway), 

77. 

Nothormoaia. See Amphiueurtta ( Xathormoaia), 
Noihophila Jiiacana (Edwards), desc. of female 
(Alexander), 663. 

— nehfdoaa (Edwards), dese. of female (Alex- 
ander), 663. 

notocaniea, Natka. 

Notodontidae, strigil, with iig. (PhiljKitt), 222, 
223. 

Notodontoidca, strigil (Philpott), 222, 223. 
Ntdcioupua, strigil (Phi1|)ott), 220. 

australia Walk., strigil (Philp<itt), 220. 

Noioreaat strigil (Philpott), 224. 

Nolnaeiiay in group (Finlay), 481 ; in key, 493. 

micana (Webster), oce. Taieri (Finlav), 

517. 

— neozdanica (Sut.), in group (Finlay), 481. 

priacn n. sp., with fig. (Finlay), 488 ; in 

key (Finlay), 404. 

Hul^p. paroeea n. an lisp. (Finlay), 

488; in key, 404. 

Bp. of, aithjlavracena Iredale, oce, Caatleolifi 

(Finlay), 488 ; Taieri, 617 ; in key (Finlay), 
404, 

vidgaria (Webster), rcl. to A’, priaca (Fin- 
lay), 488. 

nowui-tedandiae, Ototithua (Ranirepa) planua 

Q. var, 

nnvae^zdandiae^ Acaena, 

Oaltfptraea, 

Cuaihua, 

Pkragmidium, 

PkuroUma, 

Pueeinia, 

— yar. pallida, Acaena, 
novo-adamkot Piucinia. 

Noteba, in group (Finlay), 482 ; in key, 493. 


Noxeba Candida ii. sp., with fig, (Finlay), 490 ; 
in key, 494. 

var. effu>*a n. var, (B’inlay), 491 ; in 

key, 494. 

couUkardi (Webster), rel. to N. Candida 

(Finlay), 491. 

etmrgiwUa (Hutt.), in group (Finlay), 482 ; 

in key, 494. 

Nurhopaia wnjor Marshall, syn., 677. 

Xuctda hartt iginnn Pfr., oeo. Ardgowan (Finlay), 
510. 

aimjdeji (A. Ad.) jiV. atravgei], occ. Ard- 

gow'an (Finlay), 510. 

9trrtttgei A. Ad., occ. Ardgowan (Finlay), 

510. 

Xwvlana belluia (A. Ad.) [Leda\ occ. Target 
Cully (Finlay), 496. 

aetmitrca (Hutt.) [Ledaj, occ. Ardgowan 

(Finlay), 610 ; Pukeuri, 508. 
nMa, Danlhoma. 

Natica (Afagnatica). 

(fatilago. 

Fatilago Uordei, var. 

Fatilago aagetuin var. Ilordei fomin 

SvmmulitMybaguflenain, occ. (Benson), 125 note. 

jogiaknrtaty occ. (Benson), 126 note. 

nanggouHniy oce. (Benson), 126 note. 

I atnatUMy oec. (Benson), 125 note. 

mriolariua-hrrberiiy occ. (Benson), 125 note. 

Humni ulitiray Lithathamnium, 

Orthffihraqinina. 

mntiuay (Hdithua (Ficraafer). 
nutana, Rhagodta, 

Nyrtalemon orontea Linn., htrigil (Phili^ott). 224. 


Oamarvia ii. gen. (Finlay), 614. 
mmnrvticny Acit sella, 

— — CMamya, 

Hanrnkin. 

Snrrula. 

Turricula. 

Obtlia australis v. TjendenfeUl, oec. (Bale), 231. 

roitghtreyi n. sp., with lig. (Bale), 230. 

gemculaia (Lin.), occ., Ac. (Bale), 230. 

— vigrocaulua Hilgeudorf, occ. (Bale). 227, 
230. 

iioditaa n. sp.. with fig. (Bale), 230. 

obesa, StruthMaria. 
obeauSy (Vaaaatelhtea. 

Obi, geol. phases (Benson), 106, 1)3. 
obliqua, Eulima, 
obliguecoatatfiy Riaaoina, 
obUqwatriatQy Katoaira. 
obliteratay Pucrinm. 

(ttHongOy Fytkeren. 
oblonqumy Phragtnidiutn, 
obaoletay LaeUa 
obatrurtvsy Fher. 
vbtuaatvni , Phragw idi um. 
occvlta, Ilydrobwaia. 

lijfdropayche. 

Ochetareha n. g. (Meyrick), 661. 

fniracvloaa Meyr, type n. g. (Meyrick), 

661. 

Ochrogaster eontraria Walk., strigil (Philpott), 

222 . 
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October Riv., geol. (Benson), 117. 
odogonuSt Mnrex, 

var. espinowif HexapUsr, 

— var. umbilieahui, Hexafitx, 
oelonariat Olgj^ipUryx, 
octoserraium, Cffmativm, 

(kypUmM dofiHa n. sn. (Miller), 284. 
OdofelloMs’ Hall, WelUn^n, foundation-ttone 

(Baillie), 713. 

reclamation, Lambton Quay (BaiUie), 713. 

OdonMheca biapinasa Levineen, syn., 24^. 

— macrocarpa liovinsen «* Sertniaria macro- 
earpa (Bale), 245. 

— minima Levinnen, syn., 248. 

— - oprrcnlata Jjcvinseni syn., 246. 

irispinow T^vinsen, sjn., 248. 

Odoniria, tront-food (PhiUippe), 386. 
odoraUUt Puceinia Asperyiae-. 
odoratwnt Antfioxanihum, 

OdoaUmiOt divided by Iredale (Finlay), 498. 

paeadorvgaia, Marsh, k Murd.,'occ. Target 

GuUy (Finlay), 496. 

— should be Pyrgtdina migata (Hutt.), 

(Finlay), 498. 

rugata Hutt. should be PyrguUna rugaUa 

(Hutt.), (Finlay), 498. 

OecUuB dieena, hab. (Myers), 316 
Osnopoto, sugg. by Ir^ale for Beta (Finlay), 
499. 

officers of Institute. Sef N.Z. Institute. 
ogugiOf Nepiieula, 

(m, Pintsoh, analysis (Finlay), 444. 

used in lighthouses (Mllie), 709 

Olea Cunninghamii Hook, f., not on Banks Pen. 
(Laing & Wall), 438. 

beater of war-gong (Andersen), 690. 

Olearia spp., food-plants of Apaktrta mdanombra 
(Watt), 332. 

angwdifolia Hook, f., host of [I redo south- 

landieus (Cunningham), 44. 

arboreseens (^rst. f.) Cockayne and Laing 

(» nilida), host of Pwcinia novae-aelandiae 
(Cunningham), 396. 

food-plant of yepticvla ogygia (Watt), 

686 . 


avieennaefolia (Raoul) Hook, f., host of 

Pnccinia mrac-zdandiae (Cunningham), 396. 

Colenmi Hook, f., host of Vredo iupare 

(Cunningham), 44. 

— Cunningkamii Hook, f., host of Puecinia 
heketara (Cum^ham), 393. 

— fragrantissima Petrie, occ. with Alsekf/on 
txedsum (Laing k Wall), 438. 

~ furfuraeea Hook, f., host of Burytoma 
oUaHae (Gahan), 687. 

— inaignis Hook, f., host of Uredo wharanui 
(Cunninghg^), 46. 

— LgaSi Hook, f., host of Vrtdo OUariae 
(Cunningham), 44. 

— macrodonia Baker, host of Aecirfium Marro- 
dotUae (Cunningham), 40. 

nUida Hook. f. See Olearia arboreseens, 

Ohariae, Aeeidium, 

Uredo. 

— Ceeidomgia. 

Swrg/toma. 

dsroceiM, Sonehus. 

jk 


Oliarust in key (Myers), 317. 

ci White (Myers), 316. 

Atldnsoni n. sp., with pi (M*^), 326, 

hoanoa Kirkaidy, devdop. (Myers), 316. 

morpifiofis (Waum), syn., 324. 

opposiins Walker, with pi (Hudson), 343. 

with pi (Myers), 824. 

reared by Hudm (Myers), 316. 

walkeri (Stal), type (Myers), 324. 

OliganrhaSt Pueeinia. 

Oligorvs gigaSt food value (Malcolm and Hamil- 
ton), 376. 

olingoides, Pycnoeentrodes. 
olivaeea, Uriio. 

— UaUlago. 
oHvaeeait DardanuJa. 
olivaeeiuSf Elaieromyees. 

Oliver, W. R. B., Anomia huUoni and A. trigo- 
nopsis, affin. (Marwick), 191. 

Great Barrier Reef Committee (Inst), 732. 

Kermadec Islds. ferns, 90. 

UymenophyUum rarwn on Ix)rd Howe Is., 

88 . 

OnithoekUon subantanitma^ ident. (Finlay), 

521. 

divert, Xymene. 

OUat Cyathus. 

“ Olympus in gale (Baillie), 706. 

Omori, Fusakiehi, resol of sympathy (Inst.), 763. 
Onagraoeae, hosts of CoUosporvum Fnehsiae 
(Cunningham), 26. 

— — Puceiniastrum pustulatum (Cunning- 
ham), SO. 

Puecinia pvkerulenla (Cunningham), 

396. 

UdUago (Cunningham), 404. 

Onairo series, fosdls (Bfarsh. k Murd.), 166. 
Oneopera mitocera Turn., strigil, with fig., 217, 
218. 

Oners hi series of rocks (Bartrum), 141, 142, 
160. 

OnUhochiUm negledus (Rochebrune), ident and 
ooo. (Finlay), 621. 

suhantarciicus Sut, ident (Finlay), 621-22. 

OnobOf in group (Finlayl 481. 

absent from N.Z. Tort. (Finlay), 482. 

efriofa (Montague), in group (Fhslay), 481. 

Ontong Java, geol. jBenson), 121. 

Opato, a famous paku (Andersen), 691. 
opereulata, OdonMheea, 

Sertulairia, 

Operculinat ooc. (Benson), 126 note. | 
Ophidiidafum, m OUdUhua fOpkidiidairum). 
Ophidium See Otoliihus fOphiaium). 
f^iodes, Vermieularia. 
opimof AnciUa (Baryspira). 

~ PlumuUvria setaeea var. 
opposiiust CtivtiM. 

Oliarus. 

OrbUesteBa hinmoa Mestayer, occ. Blnf! (Finlay)# 
617. 

oreolimneies, Trifketides, 

Otewa Stream, dolerite (Bartnim)^ 161 

omakh SiiiiiJUblareUa. 

omabui, Semieonus. 

orOf in song (Andersen), 698* '* 

oronUs, Nyeiahmn. 
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Orikmehei chariularia n. up. (Meyrick), 205. 

eimUii n. (Philpott), 211. 
oHhoeopa, Twiris. 
cHkogonia, SertHlaria, 

— Sifnikecium. 
ortkogonium, JSgnihecium. 

Ortk^ragmina of. ckudeaui, occ. (Benson), 12A 

note. 

ditcnti, 000 . (Benson), 125 note. 

dkpanefh occ. (Benson), 125 note. 

— javam var. minor, occ. (Benson), 125 note. 
lanMciata, occ. (Benson), 125 note. 

of, muUi^icaia^ oco. (Benson), 125 note. 

nunmulUiea ? occ. (Benson), 125 note. 

pentagonalie, ooc. (Benson), 125 note. 

•— cf. praUi, oco. (Benson), 1^ note. 

— - of. SfUa, ooc. (Benson), 125 note. 

— eUUa, oce. (Benson), 125 note. 

Mlata, ooc. (Benson), 126 note. 

— nmbilioatat ooc. (Benson), 126 note. 

of. variam, ooc. (Benson), 125 note. 

Orthopyxie ealiciMa Bale, syn. 232. 

eaUouUUa (Hinoks), identity (Bale), 232. 

cnnaki (Hartlaub), with fig. (Bale), 232. 

creiuUa Nutting, syn. 232. 

nacngona (v. Jjendenfeld) differs from 

0. erenala (Bale), 232. 

Oruru pa luurangatahi (Rangi Hiroa), 363. 
orpeto, Tetdtfra. 

Osborn, BL, hab. of Myndus radicU (Myers), 316. 
Osner, 0. A., classific., &o., of VatUago airiat- 
fomia (Curniingham), 412. 

Ostrea, ooo. (Marsh. & MurdLh 156. 

— dichoioma Bayle, occ. Benmoro (Speight), 


— vmdkralorfi Zitt., occ. Target Gully (Fin- 
lay), 496. 

otapefue, Aeoidiutn, 

ckagomuiaf PUuroioma, 

Otmmiira, 

fdkoniam, ConomUra. 

OtSake fossil-beds (Finlay), 508. 

Otira, rainfall (Holloway), 71. 

otoliths of Tertiary fishes (Frost), 605. 

OklUkua (ino. sedis) uynboiuUua Koken, with 
(Frost), 613. 

(CUkarua) UUiauhtUua n. sp., with pL 

(Ft^), 614. 

— (Dintex) aff. aubnobilia Schubert, with pL 
(Frost), 618. 

— (Xlopa) miocaenicua n. sp., with pL 
(Frost), 612. 

(Fiemujer) nanfia^ Koken, with pi. (Frost), 


— (Qedau) degana Koken var. scafpto, with 
pL (liVost), 6ia 

— (Maerurua) graeUia Schubert, with pL 
(Frost), 608; range, 607. 

— *> (oalaiSohubert, with pL (Frost), 608; 
laiigeb 606, 607. 

fOpkidiidanm) ehngaiuat m sp., with pl« 

(AostrOil* 

(O^IMim) pantandU BassoU and Soho- 
herewith pi (FVost),6ia 


618 . 


fPxrpfiaciaJJlnkiyi n. sp., with pL (Firast), 


OtoNtkua (Pereidarum) eoftimni Priem, with pi. 
(Frost), 014. 

redita Priem, with pi. (Frost), 612. 

(Phyaiculua) Mcandaiua n. sp., with pi. 

(Frost), 608 ; i^e, 607. 

— (PlauroMctidarum) ocuminaHia Koken, 
with pi. (Frost), 611. 

(kanicepa) jdanua Kuken n. var. noeoe- 

zedaTuliae, with pL (Frost), 609. 

(Scopdua) rircularia n. sp., with pi. 

(Frost), (i08 ; range, 607. 

avkatua Bassoli, with pi. (Frost), 

607; range, 606-7. 

(flerranua) nodlingi Koken, with pi. 

(Frost). 61 J. 

(Sparidarum) elongaiua Priem, with pi. 

(Frost), 612. 

gregarvua Koken, with pi. (Frost), 

613. 

(Trachinua) mutahUia Koken, with pL 

(Frost), 010. 

Ototaran limestones, fossils (Finlay A McJ).), 585. 
ouyenensiat Serpula, 
ovaia, Natiea. 

(Mamitla). 

var. radts, Macira. 

ovatua, Pnlinicea. 

(Mamma), 

otdna, Acaena. 
owhidast fiber, 

Oxalidaceae, hosts of UaiUago (Gunnmgham), 
404. 

Oxford, Mount, climate and forest (Holloway), 
70-77. 

Oxyethira, trout-food (Phillipps), 385. 

aWirepa McL., with figs. (Moscly), 673. 


j^Awrrhizua, Panuncatlua. 

Pacific, bathymetric map of S.W. Pacific (Ben- 
son), 122. 

E, Indies (Benson), 100. 

geol. (Benson), 99 ef aaq. 

poet in plaiting (Rangi Hiroa), 347. 
poenoena, foot-gear (Rangi-Hiroa), 360. 
paepae raranga, technique (Ranp Hiroa), 350. 
— tfinv, oven-band (Rangi Hiroa), 351. 

whahatu, oven-band (^ngi liiroa), 351. 

loAiri, technique (Rangi Hiroa), 352. 

m ama, oven-band (Rangi Hiroa), 352. 
Pagodnla vegrandia M. & M., occ. Pukouri 
(Finlay), 508. 
pahienact Cymatiwn, 

pahUt war-gong, varieties (Andersen), 690-91. 
pahuhu, twist of thread (l^ngi Hiroa), 350. 
pakuru, musical instrument (Andersen), 691. 
pakuru song (Andersen), 602. 
paleaia, lAma, 

pallida, Acaana funm-zdandiae var. 
padiddOf Borkhauaenia. 

Pallium, See Chlamya (Pallium), 
palmari, Plumndaria, 

Panieulare, Diraeoma. 

Panieulariaet Puocinia, 

Pan-Pacific Ckmgress, 1923, meeting in N.Z., 
780; wpres. (Inst.), 751 ; report of repfes., 
771. 

ponfansBi, OtclUkua (Opkidium), 
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ftaradma, Cerozodia. 

Panpmia. See OtdlUhua (Parapercis), 
papari, foot-fl[ear (Kangi Hiroa), 300. 

Paphia curta (Hutt.), ooo. (Marsh, k Murd), 150. 
PapUio madeayanua Leach, etrigi], Og. (Phil- 
pott), 223. 

Papilionoidea, sti^il, with figs. (Philpott), 224. 

papiUorta, StnUhiSaria. 

papUtoWt StnUhiolaria. 

papuhaa, StnUhiolaria, 

papuloaum. Buccinum, 

paramte, technique (Rangi Uiroa), 357. 

Paragw myeraii n. sp. (Miller), 281. 
Parahptamphopua, char, of genus (Chilton), 273. 

caenUeua (G. M. Thomson), with figs. 

(ChUton), 273-74. 

aubUrraneua (Chilton), with figs. (Chilton), 

275-80. 

Paramoeciunit trout-food (Phillipps), 382. 
Paranephrops planifrona, food of (Phillipps), 388. 

troui-fo^ (PhiUip^), 382. 

Paraphfflax variua Broun, with pi. (Hudson), 
342. 

Paraacyphua aimplex Ritchie, syn., 230. 
paraaitieOf AacidiodaiHi. 

Conchothyra. 

Paraayrinx n. gen. (Finlay), 614. 

Paratene Ngata, use of sail (Rangi Hiroa), 301. 
pare, feather in fillet (Rangi Hiroa), 344. 
parakarake, sandals (lUngi Hiroa), 357, 300. 
panngaranga, leggings (&ngi Hiroa), 300. 

Park, J., Olifden beds, grouping (Pinlay A 
McD.), 534. 
parkerit Calycella. 

Oonothyraea. 

parki, DUrupa. 

Miomfhn. 

parkinaonianum, AuMrotriton, 
jfaroeca, Notoaeiia priaca subsp. 
parortna. Diptyrkophora. 

Paroxyeihira n. g. (Mosely), 070. 

mtoni n. sp., with figs. (Mosely), 073. 

kandtrmni n. sp., with figs. (Mosely), 073. 

tiUyardi n. sp., with figs. (Mosely), 070. 

parthenopeum. (^matium. 

Partington, J. Edge-, Maori sail (Rangi Hiroa), 
361. 

parva, Srycina, 

ZaJipaia, 

BtriUhiolaria, 

pamflora, Agroatia. 
parviforum, Geum. 

Teurridium. 

parinUum, HaUeium, 
parvulua, MotophUua. 
patagoniea, CiiUractia, 
pateaanaia, Vber. 

PtUdhida atella (Lesson), oc*c. Dunedin (Finlay), 
518. 

Paieraoni, Blaehnum. 

Mto, war-gong. See pahu. 
ntoulliara, N., elassifio. of smuts (Cunningham), 
401. 

jMfgltf m, Cardium. 

PiBoapnnm. 

— r iSynf AaciUia. 

jMlWiiparQ, motive, in house-panels (Rangi 
Miroa), 350, 


ptUuiigwro technique (Rangi Hiroa), 354. 
paua, composition (Malcolm and Hamilton)» 
377. 

Pearse, A. S., food of trout (Phillipps), 388. 
PacUn aff. aatiua Hutt, occ. (Marsh, k Murd.)^ 
150. 

— — heeihami Hutt, occ. Target Gullv (Finlay)^ 
490. 

biirneiti Zitt, a Ohiamya (Finlay). 497. 

chaikamanaia. See Cmmya chathamenaia. 

hutchinaoni Hutt, occ. Target Gully (Fin- 
lay), 490. 

kuUoni Park, occ. Awamoa (Finlay), 511 ; 

Pukeuri, 608. 

radiatva Hutt, a Cklamya (Finlay), 407. 

pactimiat Akiaa. 
padaalria, QynopUalia. 

Peel Forest, ferns (Holloway), 78. 

Mount, climate (Holloway), 76. 

Peka te Makarini, leoauav from leg -bone of 
(Andersen), 095. 

Pelew Islds., geol. phases (Benson), 113. 
Pdicaritt Gray, syn. 109. 

See StnUhialarin (Pelicaria) obei>a. 

peUatum. Hymenophyllum. 

Penoarrow, early report on light (Baillie), 700 ; 

change to fixe<l light, 708. 
panfia marina, Blechnum. 
jtennaiula, Plumularia. 
pannigara, PryopUrta. 
pentagonalia, Orlhophrttgmina. 

Peniallina. See MiUida (Peniattina). 
Percidarum, See Otolithua (Parcidarum). 
parannana, VaMago. 

Pariderviivm (Vv., in key (Cunningham), 32. 
syn., 25. 

fjortcis Arth., syn., 29. 

Parigonimua sp. Hartlaub, occ. (Bale), 227. 
Pariaphinctea, occ. (Benson), 110. 

Periaaactia. Mtrigil (Philpott), 218. 
periaaopa. Naptirvla. 

Periaaoptera toaiparaenaia (Hector) 0. Wiick., 
(WUokens), 541. 
parplaxa, Carithidra, 

T Riaaoina. 

parplexana, Purcinia, 
parplaxum, Ataxocarithivm. 
parpnailla. Aaperula. 

Paraedania awinyii Westw., strigil, fig. (Philpott), 

221 . 

aimilia n. sp. (Philpott), 207. 

pfraicina, Cordalta. 

Tvbarcularia. 

Tnbarcutina. 

peraiatena, Puceina. 
perapetaa, Rhaikamidia. 
pea-afrulhioaatndi, Mvrax. 

Petane, Maruiwi at (Andersen), 090. 
petUia, Danaida ekryaippua. 
pdiotata, Calmiaia. 
pdioUdaa, Aatidium Cdmiaiae: 

Petrie, D., Hector award (lnst)/75S. 

Pdriai, Aacidium Cdmiaiaa*. 

Cdmiaia. 

Dtyauxia. 

paxiwidaa, Cyatkua. 

I Pfeifer, W., iron in plants (Aston), 721 
pf^ari, Skendta. 
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Phdiym labiaium <Perry), validity of name 
(Finlay), 524. 

subap. pymm (Lamk.) should have 

spec, rank (Finlay), 524. 

— pyrutn (Lamk.), idcnt. (Finlay), 506-7. 
Phenatoma n. gen. (Finlay), 515. 

PhUine coMlricta M. & 8., occ. Pukeuri (Finlay), 
508. 

Philippine Anthipel., trend linos (Benson), 103. 
PKilocfppLiea pciypodw Watt, with pla. (Watt), 
336. 

Philorheithous Hare, syn., 303. 

PhilorheUhrua Hare, nom, tmnid.t with fiL's. 
(TUlyard), 303-4. 

agilie (Hiidtjon), with pi. and figs. (Tillyard), 

304-5. 

lacuetris n. sp., with pi. (Tillyard). 305 6. 

Philpott, A., genitalia, speeilic importance, 063. 
jAilpoUU Ilydroptyche, 

Molophilus. 

PhUpoUia iridoxa Mcyr., syn., 327. 

Pkippeia gibboBtt (Sara), mouth • parts like 
Tetradeion erassum (Chilton), 031. 
pkoenideus, Lytoearpvx, 

PkoUtdomya neozdaniea Hutt., occ. Pukeuri 
(Finlav), 508. 

Phoma FUwn Fr., syn., 48 
PKomii, Undo. 

Phomium CoUneoi Hook, f., host of Undo 
Phormii (Cunningham), 43. 

tenax Font., hah. of Oliarue atHnnom 

(Myers), 325. 

__ host of f/redoPAorwii (Cunningham), 
43. 

Phragmidae, oharacters (t'unningham), 14. 
Phragmidium Link., characters (Cunningham), 
14, 15. 

, Caeoma in cycle of (Cunningham), 32. 

Aeaenae n. sp., with fig. and pi. (Cunning- 

ham), 18, 61 ; in key, 15. 

discifiorem James, syn., 16. 

longissimum of Thuemen (Cunningham), 24. 

mueroruUum Schlechtendal, with 6g. (Cun- 
ningham), 16 ; in key, 15. 

noiHte-aelandiae n. sp., with fig. and pi. 

(Cunningham), 18, 51 ; in key, 15. 

, Darluca Filum parasitic on (Cunning- 
ham), 48. 

obkmgim Bon., syn., 16. 

obHutUum Schmidt, syn., 19. 

PoUntiUae P. Karsten, with fig. and pi. 

(Cunningham), 10 ; in key, 15. 

, Dariuea Filum parasitic on (Cun- 
ningham), 48. 

Roaae-pimpinelliffdiae Diet, syn., 16. 

— BosontiaTol., sm, 16. 

— enheoHieinum Wint, syn., 16, 

— iuhiimiU n. sp., with fig. (Cunningham), 
20,52; inkev, 15. 

Pkragmopeora Magn., syn., 29. 

PMkorimaea heterStpora n. sp. (Meyrick), 204. 
P^flaehiu CdkMoi Berugr. (- HdophyUum 
Ccieneoi Hook. f.), host mAecidium monocyelit 
(Cunningham), 47. 

Phyeknihu, See also Otolithus (Phyeiculku). 

— baookiu Forster, similar to OtolUhus 
fPkyiioukiJ bicaudatui (Frost), 609. 


Phyeotutma Lev., syn., 26. 

Phyiomyza albiceps Mg., does not pupate in mine 
(Watt), 687. 

should be P. airicomia (Watt), 687. 

atrirornia Mg., oce. in Europe* (Watt), 687. 

pictUf LfpMhyra. 
pkiunif Epilobiutn. 

pig, rate of growth, and diet needed (Aston), 
722. 

piloaa, Acaena Sanyuisorhae var. 

Danlhonia, 

pilot, first Covt. appt., Wellington (Boillie), 705. 
piMiformidf Sftrosporium, 
pimpineUifoUae. Pktatpnidivnt. Ktme^, 

Pines, Isle of. eoral-Iimestone (Benson), 125, 
pingao. See iSVirpus frotubma. 
pingutf TAnemera. 

Kiaam. 

“ pining '* in sheep (Aston), 723. 

Pinna diaiana Hutton, with pi. (Murdoch), 158. 

lata Hutton, with pi. (Murdoch), 167. 

plieaia Hutt., afucoid (Murdoch), 167. 

Pintsoh oil, analysb (Finlay), 444. 

Piroutet, M., New Caledonia, geol. (Benson), 
124. 

Piaania drewi Hutton, syn., 198. 
piaaniopaia. Anarhia. 

Pittoapomm patulum Hook, f., juvenile state 
not yet described (Petrie), 95. 

turnari n. sp. (Petrie), 96. 

piupiu ahit technique (Bangi Hiroa), 353. 
Placunanomia zelandica (Cray), ident. (Finlay), 
505-6. 

plaitwork, Maori (Rangi Hiroa), 344. 

Planet Deep (Benson), 123. 
pUinifrona. Paranfpknipa. 
planispirua, Pvltmcea. 
planiauturaliSt A\atka, 

Plantaginaeeae, hosts of Aecidium Plantaginia- 
curiae ((^uuiingham), 3t> 

PkmUigxnia’mrxoPt Aeridium. 

Plantago apaihuUUa Hook, f., host of Aecidium 
Plantaginia-variaa. 

not on Banks Pen. (Laing & Wall), 

444. 

plant-hoppers (Cixiidae) (Myers), 316-26. 
planus n. var. iioive-zealandinet Otolithua (Hnni- 
wpa). 

pkUeaaa, CaUochiton. 

Platt, J. T., ship-signals (Baillie), 704. 
PlatypUlia ferruginea Philp., first male record 
(Philpott), 209. 
pUbeianaf Croauloaema. 

Pleistocene glaciation, Abbotsford (Park), 599. 
PleaiotriUm dmnanti Tate, reserab. to Cymalium 
8pp. (Finlay), 459. 

PlaurococcuSi trout-food (Phillipps), 382. 
Pkurodon maorianua Hedley, occ. Ardgnwon 
(Finlay), 510 ; Target Cully, 496. 

Pkurmnma. .See Venericardia(Pkuroineria)mar- 
shaUi. 

PleuroMcUdarum. See OUAitkua (PUwmtcU- 
datum). 

PleurotofM aibula Hutt., assoc, with CrypiomtUa 
(Finlay), 516. ^ ^ 

alia Harris, type of Paraayniu (Finlay), 

514 . 
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Plemhma notfoe-Mdandiae Reeve, type of 
Phmdoma (Finlay), 515. 

oiagoenaU 0. Wilok. (Wiiokene), 541. 

euialMa Mnrd,, aaeoo. with Crjfptomdla 

(Finlay), 516. 
pUcaUit PitiM, 

Plimmer, J., **Noah’a Ark ” (BaUlie), 709. 
PUmmer'e Wharf (Bullie). 710. 

Plowright, 0. B., Tuberemlina peraicim, ooc. 
(Cumungham), 50. 

Uroeydia Anmonea, infection by (Cun- 
ningham), 490. 
phimSia. Nidnlaria, 
j^moBa, Agkunhenia, 

Fhmviaria aglaophinoidia v, Lendenfield, same 
as P. Miaeaa (Bale), 264. 

banitni Gray, lyn., 263. 

hanhaii Hutton (not Gray), eyn., 257. 

hauHt reaembl of Theeoeaidua kekrogona 

(Bale), 256. 

oofi/DmicaMarktanner-Turneretscher, same 

as P. aektcea (Bale), 253. 

corrugaia Nutthig, eyn., 252. 

fomoaa Buek, eyn., 261. 

AKgoift Coughtrey, eyn., 25l 

inciaa Coughtrey, affin. to Halicornaria 

roalnUa (Bale), 265. 

eyn., 257. 

laganifera Allman, rel. to P. aetaeea. &o. 

(Bale), 253. 

muUinoda Allman, diif. from P. atiacaa 

(Bale), 253. 

eyn., 252. 

palmeri Nutting, eyn , 252. 

pennahila Hutton (not EUie and Solander), 

eyn„ 257. 

eetacea (ElUe), with llg. (Bale), 252-53. 

aataeaa Lamarck, eyn„ 252. 

var. opima n. var., with fig. (Bale), 

253, 254. 

triportUa v. Lendenfeld, eyn., 252. 

iurgida Bale, eyn., 252. 

wattai Bale, with fig, (Bale), 254-55. 

Plnmulariidae (Me), 252. 

Poa ancepa Foret f., ooo. Banks Pen. (Laing A 
Wall), 440. 

— aqutUiea L., host of Puednia graminia 
(Cunningham), 304. 

KirJni Buoh., ooo. Banke Pen. (Laing A: 

Wall), 440. 

•— Lindaayi Hook, f., oco. Banks Pen. (Laing 
A Wall), 440. 

Poaoeae, hosts of Puednia Elymi (Cunning- 
ham), 2. 

Pose, Uromyeaa. 

Poorvm, Uatilago, 

Podoearpua UauH T. Kirk, in Westland (Hollo- 
way), 72. 

apiealua R. Br., used for making war-gong 

(Amkcaen), 690 ; for making pakaru. 681. 

Mara A. Cunn., used for making war-gong 
(Andene^ 690. 

Podoeyaiii It., eyn., 26. 

Lini Fir., eyn., 27. 

Podoaporium Lev., syn., 26. 

— — Iiini Lev., syn., 27. 

Poeldllol>terida^ moL of Aha and Agandaeea by 
Kkkaldy (Myers), 821 note. 


Pohue, Te, Bfamiwi perished at (Andersen), 696. 
Pclinieaa Montfort See Ubar Humphreys. 

amphkdaa Bartrum, ident wito Vbet 

kaawaenaia (Marwick), 566. 

ampkialua Sut., eyn., 662, 569, 571. 

onMialma Watson, eyn., 452, 570. 

eauoaua (Hutt), eyn., 561. 

gibboaua (Hutt), eyn., 560. 

gibboaua But, ayn., 562, 568, 567. 

huUoni Sut, syn., 555, 564. 

intraeraaaua Finlay, syn., 561. 

laavia (Hutt.), syn., 575. 

owUua Sut, eyn., 555, 563, 567. 

planiapirva SuW («« Natka auieri Mar- 
wick), type (Marwick), 553. 

— — syn., 555. 

paeudoviiraua n. ep., with pL (Finlay), 452,. 

vilretM (Hutt) (» P. amjAiiua Wats.), teL 

to P. paaudodiraua (Finlay), 452. 

not at Tai^ Oufiy (Finlay), 504-^. 

syn., 670. 

fEuapiraJ dndua (Hutton), syn., 574. 

(Mamma) oaatua (Hutton), syn.» 567. 

(Naoariia) aaganua Sut, syn., 668. 

pdibaa, OWeulua, 

Blaehorbia, 

PbUaniaua, no strigil (Philpott), 220. 

PoUania Rob.-Desv., in key (Mallooh), 686. 

fumoaum (Hutton), common (Mallooh), 639. 

PoUia eompada (Sut), ooo. Ardgowan (Fi^y), 
510. 

varying form (Finlay), 507. 

Polyoentropidae, in table (Tillyaid), 285. 
Pdycyatia Lev., syn., 429. 

Hoki Westnd., eyn., 427, 

Polygonaceae, hosts iS Puednia tiritea (Cun* 
ningham), 394. 

^hacdotheca (Cunningham), 423. 

f/etifapo (Cunningham), 404. 

Polygonum einenae, host of Elakrimyeea Traubii 
(Cunningham), 416. 

proaindum (« P. aemdahtm), 

aerrulatum Lag., host of Sphaedothaaa 

Hydro^tria (Cunningham), 423. 

Pciymoria nigrodnda (Edward), desc. of female, 
with fig. (Alexander), 658. 

Po^icee kuUoni v. Iher., syn., 560. 
pdyjUura, LioUEa, 

Polypodiaceae, hosts of Mihdna HiaHoptaridia 
((Wnhifdham), 31. 
poiypodHfUarmc' 


PhUoeryptiea, 

Polypodium BiUardim (Willd.) C. Chr., ooo. 
(Holloway), 74. 

Cunnlnghamii Hook., oco. Banks Pea, 

(Laing A Wan) 440. 

grammiHdia R. Br., ooo. (Holloway), 78. 

aarpana ■■ Cydophorua aarpena, 

^ypodium-moth. See Philo^ypHea pd/ypodii. 
Pdydiehum eapanaa J. Sm., ooo. Bimks Pen* 
(Li^AWan), 440. 

vaddbrnn (Forst f.) PreaL, ooo. (Holloway), 

74,88. 

pdyaidecda, Eaiea, 
pd^ii^ Lironoba, 
poijfeoniaa, Earhdardla, 

ronara eaakmaatf assoc, with OUarua eppoaUua 
(Hudson), 843. 
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yotUUt Vber (Neoerita), 

Poperang laid., gool. (Benaoii), 121. 
poporokaiwhiri. See Hedyrarya arbftrea. 
population* Maori (llangi Hiroa), 363. 

Pora Taki, acller of puiorino (Andonton), 693. 

Pordot 8ti^ (Philpott), 220. 

portra used aa aaila (Rangi Uiroa), 361. 

Porinat atrigil (Philpott), 217, 218. 

dinodes Meyr., atrigil (Philpott), 21K. 

jociisa Meyr., atrigil, pL (Philpott), face 

p.224. 

dymda Walk., atrigil, tig. (Philpott), 217. 

/)oro, toggle for Huto (Andcraeu), 694. 
porv-Utroa, toggle (Anderaen), 696. 

Pnrihesiat atrigil (Philpott), 220. 

Portulaeeae, hoata of Ifioroaporiutn ((luniiuig- 
ham), 427. 

panUUt muaical inatrument (Andoraon), 694. 
poat-TerUary hiatory of N.Z. (Honderaoti), 
680-99. 

Potamogeton Cheesetmniit trout-food (Phillippa), 
382,386. 

PatamopyrguSt trout-food ( Phillipa), 382. 

badia Gould, ooc. aa aetni-foaail (Finlay), 

491. 

ipeleus (Frauonfeld), aub-foaail oco. (Fin- 
lay), 492. 

PakrUiUatt Phragmidium. 

Caeama. 

Puccinia. 

Ihedo. 

Potadamhafon. See Moniimbo. 

Potter, A. A., and Coona, G. W., diflf. in TUkiia 
TrUici and T. Uma (C^ingham), 426. 

Potta, T. U., UymenophyUum Malingii, ooo. 
83. 

pwaha, a bait-reat (Rangi Hiroa), 366. 

Poverty Bay Institute no longer incorporated 
(Inat.), 763. 

powjiufai, 6ro-fau (Rangi Hiroa), 364. 
pnwhiri, hre-fan (Rangi Hiroa), 364. 
praeconsara, Nalica. 
praecuraoriuat Actaeon. 
praUi, Orihophragmina. 
procipioe of 10,000 ft. (Benson), 118. 
prehistoric people, names of (Auderson), 606. 
Pretiaaler cf. afyinua, occ. (Beinson), 125 note. 
Price’s Valley, forest (Lalng & Wall), 438. 

Prianet in key (Finlay), 463. 

rdiolum Hodloy, occ. (Finlay), 462, 617. 

in key (Finlay), 464. 

priaca, NotoaeUa. 

Sulcanaeca, 

TurboniUa. 

subsp. paroeoa, NtAoadia. 

prianuUocarpua, Junoua. 
priaiiat Idia, 

Jdidla. 

proMemotictts, Sigaretua. 

ProMium mieraii Chilton, syn., 270. 

ProcordtUia amiihii, trout-food (Phillippa), 386. 
progama, NepHcvta. 
progonopaia, Nepiicula, 
propeovahta, Uber. 

property-list, from research grants (Inai), 770. 
prorepenat Cdtniaia, 
pyspieiana, AkmoiricAa, 

28— Tims. 


PriAorardui alnUi Sut. should Iw P, fmtula (Hutt.), 
(Finlay), 498. 

puh'hplla (Gray), oec. Ardgowan (Finlay), 

510; Awamoa, 611. 

aera Hutt., prob. a ayn. of P, jtatula (Hutt.), 

(Finlay), 498. 

PndtMium apeighti (Trechmann ap.) (WilekiMia), 
541. 


Prottmynaenia qttaeMuoaa ii. sp. (Me\ri<*k), 2(*5. 
protozoa, fish-fooda (PhilUpps), 388 
protranaenna^ Surcuh. 
proverb, Maori. See Maori proverb, 
proverbial aaying, Maori (Hangi Hiroa), 354. 
Panmnudm ahould la* (Jari (Finlay), 497. 

— linmlnUi Grey, oee. (Marsh. & Muni.), 156. 
papudo-auatmlia^ A nr ilia. 
jjaeudo'Cypprua^ ( 'arex. 

Patvdtdiotia imperforaUi Sut., a (Udhniata (Fin- 
lay), 497. 

Paetidopanax feror T. Kiik, on Banks Pen. 

(Laing A Wall), 498. 
pspudorugiUa, Odoatomia. 

PgrguUna. . 

PapudrAoma Bell, rejectn. of name (Finlay), 615. 

tjrcavaia (Sut.) \Ballhytoim\^ ot'o. Ardgowan 

(Finlay), 610. 

antpri Coaam. [liathyUnna stdeoto], oco. 

Ibikeuri (Finlay). ^8. 
papudooitreuat PoHnicea. 

LJber (Euapira). 

paeutpji, Venerirardia. 

Pailochorenm McL., in key, &c. (Tillyard), 286, 
287. 

— - confiMum Me.L., female-wing venat. (Till- 
yard), 288. 

mimieum McL., genotype (Tillyard), 288. 

Pailotum Iriquptrnm Kw., oee. (Holloway), 89. 
Plena inaiaa, Hvo Hiahuptpna innm. 

iremuhi R. Br., »»«’c. Bunkh Pen. (Ijuiiig A 

Wall), 440. 

Ptpronotua ntujaai (Crosse) [.UMrer], oee. Ard- 
gowau (Finlay), 510. 

PlychtUrariua, doubtful eloasific. (Finlay), 499. 
nodoardiraJlHa Sut. not eoiigen. with P. 


wifh P. 


pukeunenaia Sut. (Finlay), 500. 

pnkeurienaia Sut. not eongeii. 

ttodoaoliraiua Sul. (Finlay), 50<). 

should be nam^ Hrocrhinn pukpuri- 

anaia (Sut.) (Finlay), 601. 

ty^ of n. gen. Ingliaplla ( Finlay), 513. 

tonuiUmiua Silt., eoiiifen. with Bcfri infdix 


Sut., Ac. (Finhiy). 499. 

typo of Rugobpln (Finlay), 614. 

" — - tenuilirata. See Hpla knniliraia. 
pubena^ EpUobium. 

Publication Committee. Sea N.Z. Institute, 
publieationa fund, members circularized (Inat.), 


733. 

of Inat. See N.Z. Institute. 

Parcinia on An/gdiea and Aniaototne (Cunning- 
ham), 6. 

— Aelaeap-Agmpyri Ed. Fisoh., syn., 1. 

— - Ariapjae-Elymi Mayor, ayn., 1. 

adappraa Diet, et Holw., ayn., 1. 

_ - Agropyri Ell. et Ev., ayn., 1. 

— agropyrina Brikaa., syn., 1. 

Arthur’s elaasifio. (Cunningham), 2. 
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Bwoehih AgroMia Plowr., syn., 1. 

aUemafis Arth., ^nL» 1. 

— Aniaokminis jl tp., with flg. (Cunningham), 
4, 18» 

Aquikgiae Lagerh., svn., 1. 

Aapanlhe-odaiiaaa Wurth, ooo. (Cunning- 
ham), 7. 

Caricia Sohroet., add. hoiit (Cunningham), 

304. 

— , DaHuca FUum panwitio on (Cun- 

ningham), 48. 

Cdah^kyana Bubak, occ. (Cunningham), 

7. 

Cdmiaiaa n. ap., with flga. (Cunningham), 

8 , 18 . 

— cKondrodama Lindr., syn., 7. 

Chryaanihami Bozo, Darlaea FUvm para- 

aitio on (Cunningham), 48. 

cinerea Arth., ayn., 1. 

Clmaiidia Lagerh., ayn., 1. 

compacta Berk., ayn., 46. 

Coproamae Cke., Darlura Filum paraaitio 

on (Cunningham), 48. 

cunidUi G. H. Cunn. poaaible ooc. (Cun- 
ningham), 46. 

diflomia K. et 8., ooo. (Cunningham), 7. 

— ■ daaperaa Erikaa. et Uenn. inoluidon of P. 
agrop^na and P. in(»c«na (Cunningham), 2. 

— Mymi Weatendorp, with fig. (Cunning- 
ham), 1. 

, Daduca FUum paraaitio on (Cun- 
ningham), 48. 

Supkraaiana n. ap., with 6g. (Cunning- 
ham), 6, 12. 

fodiana Q. H. Cunn., add. boat. (Cunning- 
ham), 306. 

charooteriatioa (Cunningham), 0. 

Fojfona n. ap., with fig. (Cunningham), 3, 

10 . 

Oalii Sohw., ayn., 7. 

Oalwnm Link., ayn., 7. 

pmmtnta Pen., add. hoata (Cunningham), 

304. 

kekatam n. ap., with fig. (Cunningham), 

303, 306. 

— ^ HiarocMoae 8. Ito diffen from Ureda 
bardtu (Cunningham), 41. 

Hoheriae Q. H. Cunn. la P. Iloheriae 

Wakef. (Cunningham), 305. 

Hohiriaa W&ef., Darhca FUum paraaitio 

on (Cinningham), 48. 

UydrooSt^ ^e., Dariuea FUum paraaitio 

on (Cunningham), 48. 

jutieophifla Cke. et Maaa., DaHuca FUum 

paiwtio on (Cunningham), 48. 

— * Magnuaiana Koem., aeoidium of Aaeidivm 
Fanunculaeaanm in cycle of (Cunningham), 
34r 

— miiaoiiriaiMif Arth., am, 1. 

Morriaoni MoAlp., DaHuca FUum para- 

aitio on (Cunningham), 48. 

— ^ namua n. up., with fig. and pL (Cunning- 
ham), 3, 11. 

— - novae-zHandiae Q. H. Cunn., add. hoata 
(Cnimingham), 306. 

— uoao-aHoMdioa Bubak, ooo. (Cunningham), 
46. 

ofdikrata Arth., ayn., 1. 


Puootata OliganUiaa MoAlp., ooo. (Cunning* 
ham), 8. 

Paniculariaa Arth., ayn., 1. 

parj^ana Plowr., ayn., 1. 

peraiatena Plowr., ayn., 1. 

Plagianthi MoAlp., DaHuca FUum paim- 

aitio on (Cunningham), 48. 

Poarum Niela, DaHuca FUum paraaitio on 

(Cunningham), 48. 

PokntiUaa Pern., ayn., 10. 

pulvaruknta Qrev., add. hoata (Cunning- 
ham), 306. 

, DaHuca FUum paraaitio on (Cun- 
ningham), 48. 

punciata Link., with fig. (Cunningham), 7. 

, DaHuca FUum pcuaaitio on (Cun- 
ningham), 48. 

Roaac 8ohum.« ayn., 16. 

Roberge, with fig. (Cunningham), IOl 
iirUta Q. H. Cunn., Md. boat (Cunning- 
ham), 304. 

tomipora Trel., ayn., 1. 

triarticulata Berk, et Curt., ayn., 1. 

trUieiua Erikaa., Arthur*a olaaaifio. (Cun- 
ningham), 2. 

ayn., 1. 

Triticorum Spjg., ayn., 1. 

Unciniarum Diet, et Neg., add. boat (Cun- 
ningham), 304. 

DaHuca FUum paraaitio on (Cun- 
ningham), 48. 

ValanHae. Pora., ooc. (Cunningham), 7. ’ 

Wahknbergiae n. ap., with Ig. (Cunning- 
ham), 8, 13. 

whtdcatipu n. ap., with fig. (Cunningham), 

4, 11. 

, DaHuca FUum paraaitio on (Cun- 
ningham), 48. 

wyomcnaia Arth., ayn., 1. 

Puooiniaoeae, olaaaifio. (Cunningham), 14. 

hoata dl Urado (Cunningham), 40. 

PucHniaakum Ottb., oharaot (Cunningham), 20 ; 
in key, 26. 

AMcH’Ohamaanarii Kleb., ayn., 30. 

EpUcbii Otth., ayn., 80. 

puahUatum Dietel, with fig. (Cunningham), 

30. 

Pugndlua marakalli Treohmann, aimilarity to 
Monaiaria minor (Marwick), 170. 

See alao Conehoikyra marahaUi* 

puhaea. See pumoana» 

Pukekahu, fight at (Anderaen), 606. 

Pukeuri foaim-bedB (Finlay), 607, 508. 
pukaurienaia, Brocehina, 

Brookuh. 

Linamera. 

OklUhua (MarlueeiuaJ. 

PtuckatraHua. 

Uber (Suapira). 

puIckaUa, Dynamana. 

LibdMa. 

PycnocaiUrodaa. 

pukkarrimum, Humanophyllum. 
pukharrimua, MmophUua. 
putchra, Vominalla. 
pulvanUeufa, Pueeinia, 
pnmioe aoilt, iron in (Aaton), 720, 
pumUa, Corbuta. 
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pHmUoidM, Sertvlaria, 

pumoana, used by crier (Andorticn), 089 ; hititorio 
inetrumente, and sound of, 090. 
puneUUa, Pueeinia, 
punMum, Dieaeotna, 
punetimaifo, Cwwf. 


1 Kiver, gool. (Bonaon), ]16, 120. 
purpurea, SertulareUa, 
pueto, Cyaikua, 
puahUata, Mehmpwra, 

Uredo. 


puetukdum, Pucoiniastrum, 
putara, oonsiruotion and sound (Anderson), 
690-97. 


pukUara, 8ee piUara. 

pukUere* See puiara, 

Putauaki (Mount Edgoumbe), wars at (Ander- 
sen)* 096. 

puiorino, music of (Anderson), 693. 

puwkawhango, in s^ (Andersen), 699. 

PycnocetUria MoL., aflSn. to PycnocenirodM Till- 
yi^ (Tillyard), 307--8. 

evecia Moll, wing-venat., 6g. (TUlyard), 

808 , 

PycnocttUrodea n. g., with 6g. (Tillyard), 307-8. 

dhiUoni n. sp., with pi. and 6^. (Tillyard), 

306-9. 

hamUiotii n. sp., with pi. and fig. (Tillyani), 

311. 


clinffoidea n. sp., with pi. and Ogs. (TiU- 

yard), 310. 

pulchella n. sp., with Ogs. (Tillyard), 308, 

310. 

pygmaea, Seriukirdia, 
pygmaeum, BulbophyUum, 
pyra, Cassidea, 

Pyraloidea, strigil, with figs. (Philpott), 219. 
pyramMh, AtaJMserUhium, 

— subsp. n»6iMiiiia, Akueoearithium, 
Pyrgokmproa, See TurboniUa (Pyrgolamproa) 
PfpiuLina paeudorugaia (M. & M.), ooo. Awamoa 

(FinUy), on. 

PyraneUa feativa, trout-food (Phillipps), 380* 
pyrum, Phcdium* 

- Pkalium labkUum subsp. 


flladrtciflgtdafU9»^ AUutocerithiuvu 
guadridana, SertulareUa. 

— Tkuiairia. 
quadrifuga, Sabatinea, 
quadi^macuUdua, CaUipKtfra. 
guaaatuoaa, Prahaynaama. 

Queen of the Avon,*' first overseas vessel at 
Queen's Wharf, W^ngton (Baillie), 717. 
Queen's Bond," or "Queen's Warehouse," 
Welling (Baillie), 717. 

QueenVWharf, WelU^n (Baillie), 710. 
Queensland ooastal shen (Benson), 127. 
guirinduit Xyume, 
guoyaua, Omindia, 


m, technique (Rangi Hiroa), 360, 
ruMUf Cymedhm, 
fodiatuip vMmtnyi. 


radialua, Peeien. 
rtulicia, Myudua. 

" Railroad," Kakaia Gorge (Dobson & Speight). 
627. 


rainbow trout, food of (Phillipps), 388. 
rainfall. Sea meteorology, 
raised beaches, N.Z. post-Tertiary (Henderson), 
082-91. 

Kakaia Gorge, so-oalled " Railroad " (Dobson k 
Speight), 627. 

Valley of tectonic origin (Speight). 680. 

ramoaum, SyiUhaaium, 
ramuhaa, Sartularia. 

Kamu River, gcol. (Benson), 114, 117. 

Rangi Hiroa, To. playing of nose-flute (Ander- 
son), 694 ; fe reo irirangt, 699. 

Rangi-nui-te-Ao, in proverbial saying (Rangi 
Hiroa), 364. 

I Rangitoto, climate and ferns (Holloway), 89. 

^ Ranirepa, See Okddhua (Banirtpah 
Ranunculacoae. hosts of Aacidium otagenae (Cun- 
ningham), 33. 

Pucrinia Elymi (Cunningham), 1. 

Pueeinia Foyana (Cunningham), 2. 

Urocyelia (Cunningham), 429. 

Banuwulacearum, Aacidium, 

Ranunculua depreaaua T. Kirk, host of Aaeidium 
Ranunculacearum (Cunning^ml, 34. 

Enyai T. Kirk, host of Pueeinia Foyana 

(Cunningham), 3. 

geraniifoliia Hook. host of Aacidium 

Ranuneulacaarum (Cunningham), 34. 

inaignia Hook, f., host of Aaeidium Ranun- 

eviarearum (Cunningham), 34. 

Uroeydia Anamonaa (Cunning- 


ham), 430. 

LyaUii Hook, f., host of Aecidium Ranun- 

eularearum (Cunningham), 34. 

nivicola Hook., host of i4ertdtii Ranun- 
eulacaarum (Cunningham), 34. 

fKtehyrrhizua Hook, t., host of Aacidium 

Ranuneulacaarum (Cunningham), 34. 

rapena L., host of Aacidium Ranunculaca- 

arum (Cunningham), 34. 

infection experiments on (Cunning- 
ham), 430. 

Raoul, or Sunday Isld., climate and veg. (Hollo- 
way), 89-90. 

Rapaki, putarino from (Anderson), 693. 
raranga and irilsri, difference (Rangi Hiroa), 348. 
fafum, ffymanophyllum, 
rata, southern. See Malroaidaroa hekh, 

" Rattlesnake " at Wellington (BaiUie). 70(K 
Ranpo Ngaoheohe, Te, prehistoric tril^ (Ander- 
sen), 696. 

raauru, a flat plait (Rangi Hiroa), 360. 
Rauwanh^, TRURa, 

Raadari, tJaUdapa. 

r^matiomiTwellington Harbour (Baillie), 710 
OklUkua (Parcidarum), 
radolana, HUroehloa, 

Reefton, climate and vegetation (Holloway), 86 
rafiaxua, Rkkovua, 
ragi/ua, Turria, 

Relations Committee. 8aa N.Z. Institute. 
Rehetaia mentioiied (Rangi Hiroa), 364. 
rdtm oalabach-tmmp^ (Andeim), 680. 
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remotiftjliuM, Seneoio, 
renifortM, Trkkomanes. 
reniformia, RochefoHia, 

Rennell Isld., geol. (Betujon), 118, 128. 

Tto irirangit U, in song (Andoraon), 699. 
repanda, Dicranomyia. 
repens, Ranunadus. 

Research Grant Committ^ic. Ree N.Z. Institute, 
research grants, 1923 (Inst.), 790. 
research work, report for tc^n years ending 1923 
(Inst.), 766. 
retieulafa, EucopeUa. 
retidum, Priene, 
revoltdum, Cymatium. 

Rhagodia nutans R. Br., host of Uredo Rhagodiae 
(Cunningham), 43. 

Rhagodiae, Uredo, 

Rhapsa scotosialis Walk., strigil (Philpott), 220. 
Rhathamktis n. g. (Moyrick), 662. 

perspersa n. sp. (Meyriok), 662. 

Rhipogonum seandins Forat. (supplejack) used 
for rma (Andersen), 689. 

Rhizorus rejiems (Hutt.) [VolwUMa], oco. Awa- 
moa (Fi^y), 611 ; Pukeuri, 508. 
HhyacophilidM, key, Ac. (Tillyard), 286-86. 
RhynohoneUa, oco. (Benson), 121. 

Rhyssoplax canaliddata (Q. A G.), ooc. Dunedin 
(Finlay), 618. 

Ridley, 6. O., forms of Serlularia episcopus 
(Bale), 246. 
riyida, Rubus. 

Ringieula uniplicata Hutt., ooc. Ardgowan (Fin< 
lay), 610 ; Pukeuri, 508. 

Ringioulidarum gen. et. sp. indot., with pi. 

(Wilokens), 642. 
ri^ria, Uneinia. 

Rissoa, application of name (Finlay), 480. 

group, charact. (Finlay), 48i. 

atomus iSuter, syn., 488. 

jUocincta Hedley and Petterd, rel. to Line- 

nura (Finlay), 483 

gradata Hutt., syn., 483, 484. 

misera Desh., rel. to Rissoina perplexa 

(Finlay), 489. 

nana (Lamk.), rol. to Rissoina perplexa 

(Finlay), 489. 

pingue Webster, the only Recent JAnetnera 

of N.Z. (Finlay), 483. 

semisukata Hutt., classifio. by M. A M. 

(Finlay), 480. 

vana Hutt., syn. of Potamopyrgus badia, 

and oco. (Finlay), 491. 

Hissoids, Tertiary (Finlay), 480. 

Rissoina group, charact. (Finlay), 482 ; in key, 
493. 

ehathamensis (Hutt.), oco. (Finlay), 490. 

in key (Finlay), 494. 

— rel. to R. p^exa (Finlay), 489. 

emarginata (Hutt), oco. (Finlay), 498. 

syn., 490. 

sNca D^Orb., in group (Finlay), 482. 

Miqueeoilata M. A M., oco. (Finlay), 480, 

490; in key, 494. 

— pefpkxa n. sp., with fig. (Finlay), 489 ; 
in key, 494. 

ruguiosa (Hntt), syn., 490. 

— vana Hntt, ooc. Awamoa (Finlay), 611. 


Riverhead-Kaukapakapa dist., geol. (Bartrum), 
189. 

Rivers, W. H. R., causes of racial extinction 
(Rang! Hiroa), 369. 
riverionensis, Dardamda, 

Roberts, E., lighthouse planned by (Baillie), 
706, 707. 

Robertson’s Wharf, Wellington (Baillie), 716. 
robini, Maeoma, 
robusta, Rela, 

SsrUdareUa, 

robustum, Ataxocerithmn pyramidale subsp. 
robustus, Xymene, 

Rocheforlia renifomis Sut, ooc. Taieri, Ac. (Fin- 
lay), 617. 

Rodway, F. A., on host of Aecidium inonocystis 
(Cunningham), 47. 

Hoestdia, in key (Cunningham). 32. 
rohe, foot-gear (Rangi Hiroa), 360. 

Rdjei, Rubus, 

Rongorongo and kuroara (Rangi Hiroa), 348. 
rofia, proverb cunoeming (Andersen). 689 
sketch, 689. Ude] 

Rosa Eglentaria Mill. (^ R, ruhiginosa L.), b 
of Phragmidiwn mucronatunn (Cunningham 
16. . 

ruhiginosa L. Hee R, Eglentaria, epis 

Rosaoeae, hosts of Hamaspora acutissitna (Ci 
ningham), 22. 

Phragmidium mucronatum (Cunning- 
ham), 16. 

Rosae, Aecidium, 

Caeoma, 

Puccinia, 

Uredo, 

Rosae’Centrifoliae, Uredo, 

Rosae-pimpindlifoliae, Phragmidium, 

Rosarum, Phragmidium, 

Boss Sea, sulmided region (Benson), 132. 
rodrata, Halicomia, 

Rostrupia Lagerh., based on abnormal P, Elymi 
((\mningham). 2. 

Rftlalia, occ. (Bartrum), 149. 

Rolifera, trout-food (Phillipps), 382. 

Rotti, geol. (Benson), 103, 104, 108. 

Houfiaer River, geol. phases (Benson), 114. 

Rubia^ oae. hosts of Aecidium hupiro (Cunning- 
ham), 36. 

Puccinia punctata (Cunningham), 7. 

rubicunda. Septa, 

ruhiginosa, Rosa, i 

rubra, Festuca, 

Tubidava, 

Rubus aud/rdtis Forst f., host of Hamaspora 
aeutissima (Cunningham), 22. 

moluocanus L., host at Hamaspora acutis- 

sima (Cunningham), 21. 

rigida, host of Hamaspora hngissma 

(Cunningham), 21. 

R6l/ei, host of Hamaspora acutissitna 

(Cunningham), 21. 
fttdM, Borsonia, 

Mactra ovata var. 

rufa, Astehbia. 

Onophomyia. 

(AsteiobiaJ, 

rufeseens Hymsnopkifium. 
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ryffaeUin Chrymmyia, 
riffroM^ Ckiu9, 
nifyte, Cyaihia, 

Oyaihua. 

myakt, Odoatomia, 
ruyiipona, Nidula mirrocarpa var. 
Buyooda n. gen. (Finlay), 014. 
mgoio, Kika, 

— StnUhiolaria, 
rugutoaof Riswina, 
niat*fungi. Bu Uredinalee. 
nUMtmwn, VexiUntn. 


SabaHnea aemiUa n. sp., with fiirs. (Philpott), 667. 
— aurantiaca n. ep., with 6ga. (Philpott), 
668 . 

— * ehryaargyra Meyr., strigil, fig. (Philpott), 
217. 

quadrijuga Meyr., atrigil, figa. (Philpott), 

^ 217. 

Saooaido, P. A., bristles on spores of Darluca 
JjFUum (Cimningham), 49. 


>f Pacific region 
360-61. 

al. (Benson), 121. 
8t. Oswald, Lord, oolleotioh (Andersen), 693. 
Sdlmo, trout-food (Phillippi), 382. 

— tridsus, food of (Phillipps), 388. 

— • — stomaoh • contents (Phillipps), 383 
daaq, 

Salvdinna /amHnalia, food of (Phillips), 388. 
Samoan fly- whisk (Rang! Hiros), 304-00. 

Observatory. Saa N.Z. Inst. 8.O. Com- 
mittee. 


gjJnieat, Oynopliatia, 

J^ua^ Poiinicaa (Nevariia), 
^Vber. 

2|1 Bank, stable portion ( 
^^^s<m), 99. 

M, BCaori, Ao. (Rangi Hiroa), 
St. Ibtthias Tskl. (Mossan), gei 


San Christoval, geol. (Benson), 121. 
sandals, Maori, technique (Rangi Hiroa), 307. 
Sandwich Islds. Sea £fat4. 
saapuifiolefifttm, HymenophyUum. 

Sanguiaorbaa^ Aeaena, 

Tar. pUoaa, Aroeno. 

Santa Anna, geol. (Benson), 121. 

Saponariaa, Soroaporium, 

SaniTaged Range, geol. (Benson), 116, 117. 
soffeo, AveiM. 

Mandsrrii, Saba, 

SaTO, on geanticlinai ridge (Benson), 103. 
Sameava artiiea (L.), ooc. Pukeuri (Finlay), 009 ; 

Tari^ Qully, 496. 
aaxoaa^ Xyanuiodom, 
aoabmm, Agropunm, 

— BymenoMyUwm, 

SeedaHa eomum (Hutt.) » Liaaoapira coruiutn 
(Hntt.), (Finlay), 526. 
aeapOm, Maeka. 
aca^pbua, Ubar, 
aoamiana, Habetta, 

Lt^oaa, 


aeoHom^ Urcmyeaa, 

Sehefera dieikia Font., ooc. (Holloway), 77. 
Sakdmopa Iraek rar, laatfiyata Iredale, ooc. 
IbM (Finlay), 017. 


29-Tkaiis. 


SckiatepMapa dbida Walk., strigil, fig. (Philpott), 

221 , 222 . 

Sehizolricha in classific. (Bale), 202. 

Sehoanua Caraei Cheesem., host of Soroaporium 
aclidum (Cunningham), 429. 

Sohouten Islds., geol. (^nson), 119, 120. 

Science Congress, 1926, meeting (Inst.), 776. 
Seirpi^ Uatmgo. 

Seirpi-nodoaif Vrado, 

Seirpua antarctieua Linn., not on Banks Pen. 
(Uing A WaU), 444. 

aucklandkua Boeck., occ. Banks Pen. 

(Laing A Wall), 444. 

frondoaua, used for belts (Rangi Hiroa), 

348. 

inundatua Poir., host of Urtdo Seirpi^ 

nodoai (Cunningham), 42. 

nodoaua Rottb., host of Soroaporium NaiUii 

(Cunningham), 428. 
acleroiiformia, Ctniractia, 

uaiilayo. 

acohina, Lepaidla, 

Seoparia falsa n. sp. (Philpott), 208. 

graeilia n. sp. (Philpott), 209. 

pura n. sp. (Philpott), 208. 

Seopalua, See OtolUhua (Seopdua), 
aeohaialia, Hhapaa. 

Bcrophulariaceae. hosts of Pueeinia Euphraamna 
(Cunningham), 6. 
aerupoaa, Tortrtjr. 

I aeulptat OtolUhua fOaduaJ elegana var. 
acu^Uia, Meralina. 
aculpturaiumt Cymatium. 
acukikUa, StnUhiolaria, 

Tifloaptra. 

sea-hristles {Plumularia aetacaa) (Bale), 252. 
sea-levcl in N.Z., post-Tertiary changes (Hender 
son), 680-99. 

sea-walls, Wellington (Baillie), 710. 

Heoger's Wharf, Welli^ton (Baillie), 715. 
iSfc5a cmfareftca, form (Chilton), 209. 

aaundaraii Stebbing, syn., 269. 

typira (Chilton), occ. (Chilton), 269. 

Sacalia, Tilletia, 
aectua, Pecfen. 
aaeunda, Agfaophania, 
aacundua, Hamkarpua. 

aagetun^!^U%l!go. 

var. AvanaSt Uatilago. 

var. dacipknat Uredo. 

var. Hordeit Uatilago, 

var. Hordai forma nnda, Uatilago, 

forma (ecto, Uatilago, 

var. Tritki, Uatilago, 

Salaginopaia dichotoma Billard, sp., 237. 

— monififeM (Hutton), occ. (Bale), 237. 
aaUdum, Cmioakma, 
adenUia^ Oracdaria, 

Sdidoama, stngil (Philpott), 224. 
asUut Orthophragmina, 

Selwyn, A., WeOington winds (Baillie), 702. 

River rapids, Senonian fossils (Wilekens), 

539. 

aamianntilaria, DatUhonia, 

var. nigricana, DatUhonia, 

var. aetifolia, Danthonia, 
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teminUeata, Eatea, 

RiMoa, 

semUereSt Nuculana. 
aemiundukUat Trigonia. 

8mo Buohaiuui White, charaot. (Myers), 316, 
320. 

in key (Myers), 317. 

clyp^us Buchanan White, with pi. 

(Myers), 320-21. 

8enecto beUidioidea Hook, f., not the food-plant 
of Neptirula erechtitua (formerly tricentra) 
(Watt), 687. 

Kirkii Hook, f., ooc. (Holloway), 89. 

Lyalin Hook, f., ooc. Banks Pen. (Laing & 

Wall). 442. 

MaUhewsii sp. uov. (Petrie), 434. 

■ remotijfoliua n. sp. (Petrie), 96. 

remoitfoliua sp. nov. (Petrie), 436. 

Spedcni sp. nov. (Petrie), 434. 

seMctus, Erato. 
aenesB, Oaleodea. 
aeniaculua, Uber. 

Senonian, Upper, fossils (Wilckeus), 539. 

Sepik River, Reol. (Benson), 114, 117, 119. 
SepimciUtim Hutton PoUenta Rob.-Desv. 
(Malloch). 639. 

demiaaum Hutt., syn., 639. 

famoautn Hutt., syn., 639. 

Septa ruhicunda perry, syn., 462. 
sera, Protoeardia. 

Sericaa apectana Guen., (Philpott), 211. 
Serioostomatkiae, key, Ac. (Tillyard), 286, 307. 
Seriola [/dandii (kingftdi), food value (Malcolm 
and Hamilton), 376. 
aerotina^ LimnophileUa, 
aerpena, Cychphorua. 

Serpula ouyencnaia Chapman (Finlay), 449. 
Serjndorbia stpAo (Lamk.), occ. Awamoa (Finlav), 
611. 

Serranua. See Otolithva (Serranua). 
aerrata, Ariatoklia, 
aemdatum, Polygonum. 

SertvlareUa anguloaa Bale, classiflc. (Bale), 240. 

capdlaria Allman, syn., 239. 

cdumnaria BriKKS> occ. (Bale), 239. 

craaaiuacula n. sp., with fig. (Bale), 240. 

edentuh n. sp., with fig. (Bale), 237. 

apiacopua Allman, syn., 246. 

fuaiformia Hincks var. nana Hartlaub, 

syn., 227, 240. 

indiviaa, variation in form (Bale), 241. 

ifUegra Allman, occ. (Bale), 242. 

johnatoni Coughtrey, syn., 239. 

johnatoni (Or^), occ. (Bale), 239. 

-- — mediterranaa Hartlaub, S. pdyzoniaa from 
Bass Strait related to (Bale), ^2. 

microgna var. Lendenfeld, olassific. (Bale), 

240. 

— - minima, olassific. (Bale), 236. 

poiyzoniaa (Lin.), ooc. (!^le), 242. 

, <8. aimplax differs (Bale), 240. 

purpurea Kirohenpauer, syn., 239. 

pygmaea, olassific. (Bale), 239. 

guadridena (Bale), ooc. (Bale), 242. 

guadridena Ritchie, syn., 242. 

fobuaia Coughtrey, olassific. (Bale), 240. 

, a reniUBiing of 8* aimpiax (Bale), 227. 


SertukunUa aimpUx Coughtrey, 8. tenatta in- 
cluded in (Bale), 227. 

syn., 240. 

aimplex (Hutton), with fig. (Bale), 240. 

aolidyla Bale, ooc. Ac. (Bale), 227. 

and 8. eraaaiuacvla n. sp. (Bale), 241. 

adidula Hartlaub, syn., 240. 

aubarticulata Briggs, syn., 242. 

aubarticuiata (Coughtrey), occ. (Bale), 242. 

taneUa (Alder), identity (Bale), 227. 

teneUa Hartlaub, syn., 240. 

tridentata Hartlaub, syn., 236. 

Sertvlaria auatralia (Kirchenpauer), dwarf form 
of 8. unguicvlata (Bale), 248. 

, biapinoaa Billa^, syn., 248. 

biapinoaa Farquhar, syn.. 248. 

biapinoaa (Gray), dieso. (Bale), 248 

crinia Allman, olassific. (Bale), 246. 

I syn., 246. 

I ddicatula Hutton, syn., 239. 

degana Coaghtrey, syn., 261. 

ehngata Farquhar, syn., 252. 

apiacopua (Allman), aesc. (Bale), 245. 

faaciculaia (Kirohenpauer), desorip. (B-^) 

246. 

fureata Trask, idont. (Bale), 247. ’ 

fuaiformia Hutton, syn., 2^. 

? (non Hincks), ident. with 8. 

copua (Bale), 246. 

huttoni Marktanner-Tumeretscher, syii'., 

252. 

inaignia Thompson, syn., 262. 

johnatoni Gray, syn., 239. 

longkoda Coughtrey, syn., 245. 

mccaUumi (M. A T.), similarity to 8» tpia- 

copua (Bale), ih6. 

macrocarptt Bale, similarity of 8. epiaoopua 

(Bale), 246. 

— — minima Farquhar, syn., 248. 

I mtntma Thompson, deso. (Bale), 248-49. 

monilifera Hutton, syn., 237. 

I opareiUata Farquhar, syn., 246. 

opercvlata Hartlaub, syn., 246. 

oparculata Lin., synonyms of (Bale), 246 

oparculata (f) Thompson, syn., 246. 

orthogonia Busk., syn., 2M. 

pumUoidaa Bale, variety of 8, minima 

(Bale), 249. 

ramuloaa Coughtrey, olassific. (Bale), 246. 

syn., 246. 

aetacea LiimA, syn., 262. 

aimplex Coughtrey, syn., 240. J 

aimpl^ Hutton, syn., 240. 

aulipinnata Hutton, syn., 230. 

triapinoaa Coughtrey, deso. (Bale), 248. 

unguiculata Busk., ooo. (Bale), 248. 

unguiculata Farquhar, s^., 248. 

unilateralia Allman, deso. (Bale), 248. 

Sertulariidae (Bale), 236. 
aataeaa, Aglaophania. 

— OoraUina. 

Phtmvlofia, 

Sartularia. 

— var. opima, Plumularia* 
aatifolia, DarUhonia atmianMul/afia var. 
aemoaa, Nartara. 

Shag Point beds, age (Finlay), 440. 
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StUig Point, at;? and fauna (Wili-kons), 544. 
Sharp, D., oombinff-oipan of inarcta (Philpott), 
21 A* 

Wiol. of sympathy (Inst.), 728. 

sheep, and busn sickness (Aston), 72U. 
(diell-oharacters, relative iinportan(*e of (Mar- 
wick), 166. 

shell-nomenclature, Naticidae (Marwick), 548. 
Sherman, H. C., amount of iron needed by 
human being (Aston), 722. 

Mkokianwi, llromyces, 

shore-line of N.Z., post-Tertiary changes (Hen- 
derson), 580-00 

Shortland, £., Maori sandals (Rangi Hiroa). 358. 
Shortland, W., report on Wellington Harbour 
(BailUe), 702. 

Sigartiua carinaivs Hutt., syn., 578. 

einciue Hutt., syn., 574. 

dnwi Murdoch, type (Marwick), 574 ; syn., I 

576. 

prohlematicwi Desh., typo (Marwick), 677. 

subglobosus Howerby, syn., 675. 

unudukUus Hutt., syn., 575. 

(Natacim) cinciua Hutt., syn., 574. 

sipial-Rtations, Wellington (Baillie), 704. 
s^noto, Parina, 

Signeta fiamneata Butl., strigil, fig. (Philpott), 
223. 

SUictdaria bUabiakt (Coughtrey), with 6g. (Bale), 
233. 

— campanuiaria Bale, syn., 234. 

— campamdaria (v. Lendenfeld), form of 
(Bale), 233, 234-35. 

silver southern-beech. See yothofagw Men- 
,, timt, 

SimadhU dlbifasciala n. sp. (Philpott), 213. 

iiUyardi n. sp. (Philpott), 066-417. 

simils, Crucibvlum, 
simUU, Cyathw, 

— Mneaarchata, 

Ortktnchet. 

Pmtciania, 

StfMudariop^, 

simpleXt Laomtdea, 

— NwuUi, 

ParattcypKw, 

Sertukurella. 

SeHtdarui, 

Thyro^gphus. 

nmplieeUat StomopUryx. 

Sinelairii, Cdmisia, 

Sinwia Bolten (Marwick), 574 ; range, 640. 

ooc. (Marsh, ic Mui^), 156. 

carifuUum (Hutt.), not at Target dully 

(Finlay), 506. 

' ' syn,, 588. 

eiwitum (Hutton), syn., 572. 

oinefufii Sut., syn., 575. 

fomiaUum Suter, with pi. (Marwick), 574 ; 

ran^, 548. 

irfirtnum n. sp., with pL (Marwick), 674. 

mkeoinicum (Sut.), ooo. Awamoa (Finlay), 

611 ; Pukeuri, 600 ; Target Gully, 496. 

syn., 676. 

untMahtm, 

(Eunakieina) eindum (Hatton), with pi. 

(Marwick), 674. 


Sinum fBuwUacina) drewi (Murdoch), syn, 
576. 

tlegans Sut,, syn., 574. 

siphOf Sfipulorhin, 

Siphowdiat name displaced (Finlay), 501. • 

caudata (Q. A G.), a Verrondla (Finlay), 

501. 

ronoidea (Zitt.), an AeduKola (Finlay), 501. 

codata (Hutt.), an Atihocola (Finlay), 501. 

dilata (Q. A 0.), a Verconella (Finlay). 501. 

— dikdala (Q. A G.) should be PerroneBs 
aduda (Phil.), (Finlay), 501. 

exceUa Sut., a Verconella (Finlay), 501. 

nodosa ziUeli Sut., an Adhocola (Finlav), 

601. 

subrfipxa{&ow,),& Ferfowcite (Finlay). 501. 

“ Sir George Grey*s reolamatitm ” (Baillio), 711. 
HhsMUa group, charact. (Finlay), 482. 

absent from N.Z. Tert. (^niay), 482. 

georgtana Pfr., in group (Finlay), 482. 

p/cyjVfi Suior, occ. Taien (Finlay), 517. 

Skinner, H. H., Maori sandals ( Rnngi Hiroa), 357. 
Smith, H. (Jiithric-, elected to fellowship (fnst.), 
775. 

Smith, S. P., Niuean belts (Hangi Hiroa), 350. 

resol. of sympathy (Inst.), 728. 

Smith and (*o., warehouse ovei Inconstant ** 
(Baillie), 700. 
sfnUhiif Prorordidia. 
smut-contro): (Ounningham), 400. 
smut-spores, viability (Cunningham), 420. 
smuts of N.Z. (Cunningham), .397- 111.3, 

Snow Mts., gool. phases (Benson), 113. 
sobrina, Leperina, 

soils producing bush sickness (Aston), 720. 
Sdanderit NoUuifagus. 

Solandri, Carex, 

Scdaridla, species congeneric (Finlay), 520. 
SoUcuftw benmni n. sp., with pi. (Finlay), 471, 
473. 

chattonensis n. sp., with pi. (Finlav)* 472, 

473. 

svoluius n. sp , with pL (Finlay), 472, 473. 

Itgrandi Tate, rel. to S, bctisoni and S, 

evoliUvs (Finlay), 472. 
sdidaf Natiea, 

Urocydi^, 

Vdilago. 

svlidida^ SertuhreUa, 
solidiumt Denkdium, 

Sorosporium, 

Solomon Islds., geol. (Benson), 110. 120, 121. 
Somatochlora, trout-food (Phillipps), 385. 

Somes Isld, light erected (Baillie), 709. 

stone used in reclamations (Baillie), 

712. 

Sonchif Puccinia, 

Sonchus Touru., food-plant of Phytomyza aiH- 
comis (Watt), 687. 

oUracevs L., host of Puccinia Sonchi (Oun 

ningham), 10. 

song, indefinite phrases of (Andersen), 697; 
length of lines and stanaas, 697-08 : nomen 
olatore, Maori, 698- 99. 

sung to pakuru (Andersen), 692. 

Sophora kkraptara J. Miller. See Bdvwdsia 
tdraptsra. 
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Sopkonut Aeddium. 

SophorM'JUniMceniU, Vromyeea. 
Sopkmia^Japonkae, Uromycea. 
aorof, BvuineUa. 

— OylichneUa. 

Soroapofium, chmoters (Cunningham), 427* 

in key (Cunningham), 403. 

Neittfi n. sp., with pi. and fig. (Cunning- 
ham), 428. 

pUuliformia, diff. from 8. NeOlii (Cun- 
ningham), 428. 

Sapokariae RucL, spore-formation on (Cun- 
ningham), 427. 

aoiidutn (Berkeley) MoAlpine, with fig. 

(Cunningham), 429. 

Southern Alps, southern bifurcation (Benson), 
129. 

southern-beech. See Noihofagua MentUaii, 
Southland rocks (Benson), 128, 129. 
aouthiandicua. Urado. 
sow-thistle. See 8onckua, 
tiparidarum. See OtolUhua (Sparidarum )> 
aparaa, Odarhia, 

Spatangua, ooc. (Benson), 126 note. 
apaihuUUa, Plaviago, 
apatioaumt Cardium. 
apertaOiiia, Cdmiaia, 
apectana^ Saricea, 

Speden, J., growth of Ferouira trifida (Petrie), 
437. 

Spedani, Sanecio, 
apeighti, Amchia, 

— • CaUanaitia, 

Chwne, 

DtUmaaicaraa, 

Neriiopaia, 

•— Frotodolium, 


apekua, Poiamopyrgua, 
apenglari, Cymatium, 

Sphacaloihera, chaiaoters (Cunningham), 421. 

m key (Cunniimham), 403. 

Hj^ropiperia (Sohumaoher) de Bary, with 

fig. (Cunningham), 423. 

Sphaaria FUum Biv.-Bem., syn., 48. 
aphaerococca. TUUtia, 

l^hingidae, strigil, with fig. and pi. (Philpott), 
222 . 

Sphinx contoltmli L., strigil, pi. (Philpott), faoe 
p.224. 

aplcahu^ Podoearpua, 

spinach, food-plant of Haphtnyza chanopodii 
(Watt), 684. 
apinifara, Adhocda. 

iStndkiolaria. 

Spinifex hirautua Lab., host of Ciniradia Spini- 
fda (Cuni^ham), 420. 

Spinifieiat CinkadUk.^ 

— VaSlago. 

Spinks, W., wharfinger, Wellington (BaUlie)i 
717. 

apanoaa, Sku^iahria. 
apiroUf OMiawum. 
apkeUa, AmpMtuk 

i’UStfllM. 

wiraUh Jjfadiea. 

SpMifara dMunela. See 8, vemeulik 
vamami (8. diaijunelaj, ooo. (Benson), 106. 


Spk^^^ilalaralia (Desh.), occ. Awamoa (Via* 

aguarroaa, AciphyUa, 
alacayi, Leto. 
atadtaliat Oaaaidaa, 

Standing Committee. Sea N.Z. Inst. 

Stanley, E. R., Halmahera arc (Benson), 113. 

N. Guinea, tectonics (BeuMm), 114 si ssg. 

Statistics, Maori population (Rangi Hiroi^ 
368-60, 371-74. 

Steinmann and Wilokens, characters ol Siruthio^ 
lareUa (Marwick), 104, 166, 166. 
atella, Orihophrtigmina, 

— Paidlcidok 


SiaUaria nudia CyrilL, food-plant of Haphmyaa 
chanopodii (Watt), 684. 
aUdlaUk Ortkophragmina. 
alanoeercaf Hydnhioadla, 

Stenathoa tidhaarena Chilton, syn., 270. 

aaamilia Ohevreux, syn., 270. 

doUfitai Chevreux, syn., 270. 

mieraii Stebbing, syn,, 270. 

valida Dana, ooc. and form (Chilton), 270. 

validua Dana, syn., 270. 

aiercorea. CyaiMa, 

Nidutaria, 


aiercoraua, Cyaihua. 

Stareothaoa aeatithoahma, similar to S, tdandiea 
(Bale), 261. 

dimgata (Lamouroux) (Bale), 262. 

hnUoni (Marldanner-Turneretseher), ooc. 

(Bale). 262. 

zetandira (Gray), desc. (Bale), 261. 

Stewart laid., climate and ferns of (HoUoway), 84. 

deer (Inst.), 761 ; report on spread, 

766 ; control of, 768. 
atibafvchiia, BroohUa. 

SHchopaora Diet, syn., 26. 
afigma, Hydrohioaia. 
stinking-smut See TiUaUu Uvia, 

Stock, A., Wellington astronomical clock 
(Baillie), 706. 

Stokes, J. L., timeiaignals, Wellington (Baillie), 


Stomopteryz aimplicaUa (Walk.), N.Z. occ., with 
figs. (Philpott), 666. 

Stowell, H. Sea Hare Hongi. 
draminaa. Stnrthiohria, 
aframineua, Mvrax. 

SinUhictaria, 

akangai. Nwuh, 

Skejdoehahta n. sp., prob. a Foltrla (Finlay)^ 606. 
akii^onnia, TiUmk 

Uaiilago. 

akkdOf Ampadliwk 

BvUineUa, 

Crapidda. 

Svama. 

— Onoba. 

akioMa, Bmarginitia, 

akiaiui, Jlfwnwulitaa, 

akiatWHt TfitA/omanaa, 

strigfl ol Leoidontera (Philpott), 216-64. 

akijadakk MdBMtUhra, 

aktoiokef Meaedkt, 

SkuthudarOa StMn. A WOoLp in olsiittio. (Mif« 
wick). 161, 162, 161 
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imdtMkjddi Wilokens, with fig. 
•lid pi. (Iftrwiok), 166. 

onwta (Soworby), with fig. (Maiw'ick), 

16 i-fi 6 . 

^trtifiUblaria Lamarck, in claisific. (Marwick). 
162, 174. 

— phylogany (Marwick), 163. 

anbdiviaions (Marwick), 166. 

aeumituUa n. sp., with pL (Marwick), 186. 

ally found in Wanganuian (Mai^k), 

168. 

— ^ stratigraphical range (Marwick), 172. 

atneghinoi von Ihering, with fig. and pi., in 

olaaoific. (Marwick), 164, 166. 

armaia n. sp., with pL (Marwick), 183. 

gtoup diag. (Marwick), 168. 

— stratigrapm^ range (Marwick), 172. 

australis Qmelm, syn., 187. 

— eakar Hutton, wiw pi. (Marwick), 176. 

Sbndl^;n!^Sical range (Marwick), 172. 

— 000 . Ardgowan (Finlay), 610. 

callosa n. sp., with pi. (Marwick), 182. 

group diag. (Marwick), 168. 

itratigraphioal range (Marwick), 172, 

eanaliculata Zittel, with pi. (Marwick), 184. 

— atratigraphical range (Marwick), 172. 

cinclo Hutton, with pi. (Marwick), 178. 

group diag. (mrwick), 168. 

stratlt^hical range (Marwick), 172. 

var. C Button, syn., 176. 

— cingulata Zittel, with pL (Marwick), 179. 

— — “ group diag. (Marwick), 168. 

stratigiupEieal range (Marwick), 172. 

syn., 189. 

subsp. wonUiJsra Suter, syn., 186. 

vm*. B Hutton, syn., 186. 

' — eonvsxa n. sp., with pi. (Marwick), 188. 

atratigraphical range (Marwick), 172. 

crenvlata Lamarck, syn., 187. 

errata n, sp., with pi. (Marwick), 180. 

group diag. (Mainsick), 168. 

stratigraphi^ range (Marwick), 172. 

— forUs n. sp., with pi. (Marwick), 183. 

— group diag. (Marwick), 168. 

stratigraimioal range (Marwick), 172. 

fossa n. sp., with pi. (luurwick), 188, 189. 

— -*— > itrati^phioal range (Ma^ok), 172. 
firaseri Hector, syn., 181. 

fraaeri Hutton, with pL (Marwick), 181. 

— group diikg. (Marwick), 168. 

— — straumimicnl range (Marwick), 172. 

— gigas Sowerhy, syn., 180. 

— insmis Sowerby, syn., 187. 

— lirata Tate, with fig. (Marwick), 163, 

msdta n. sp., with pi. (Marwick), 187. 

— — siratmuhioal naago (Marwkk), 172. 

minor Maruau, syn., 174. 

miraiHis (Smi^), oharaot, with fig. (Mar- 
wiek)» 166. 

— monHifsra Suter, with pi. (Marwick), 186. 

stratigrapUcal range (Marwick), 172. 

nodosa Gfray, syn., 180. 

* noduksa Lammk., syn., 180. 

ohesa Hutton, with m. (Marwick), 184. 

group diiag. (Blarwiok), 184. 

'-w stratigraphioal range (Marwick), 172. 


Skuthklaria obesa, occ., Awamoa (Finlay), 51 1. 

(Pelicaria) obesa Hutton, syn., 184. 

papiUaria dray, syn., 180. * 

papUlosa Martyn, syn., 181. 

papulosa (Martyn), with pi. (Marwick), 176, 

180. 

— — devel. of shell, with fig. (Marwick), 

166, 167. 

group diag. (Marwick), 168. 

stratigrapnical range (Marwick), 172. 

parva Suter, with pi. (Marwick), 187 

atratigraphical range (Marwick), 172. 

tugosa u. sp., with pi. (Marwick), 189. 

Itratigraphioal range (Marwick), 172. 

seuhdnta Desk., syn.. 187. 

spinifera n. sp., with pi. (Marwick), 177. 

group diag. (Marwick), 168. 

stratigraphioal laiige (Marwick), 172. 

spinosa Hector, with pi. and fig. (Marwick), 

167, 176, 177. 

group diag. (Marwick), 168, 

stratigraphioal range (Marwick), 172. 

occ. Ardgowan (Finlay), 610. 

occ. (Marsh, k Murd.), 166. 

spinosa Hutton, syn., 178. 

straminea (Imelin, syn., 180. 

stramintus Woodward, syn,, 180. 

subspinosa n. sp., with pi. (Marwick), 176, 

178. 

devel. of shell, with fig. (Marwick), 

167. 


— — group diag (Marwick), 168 

stratigraphioal range (Marwick), 172. 

— aubspinosa Marwick, occ. Ardgowan (Fin- 
lay), 610; Aw'amoa, 611; Pukeun, 609: 
Target dully, 496. 

sulcata Hector, syn., 186. 

sukata Hutton, syn., 184, 186. 

sukata Jonas, syn., 180. 

triearinata l^esson, with pi. (Marw’ok) 186. 

stratigraphioal range ^Marwick), 172. 

tubercvlata Hutton, with pi. (Marwick), 

178. 


— group diag. (Marwick), 168. 

stratigraphioal range (Marwick), 172. 

cMjo., Taiget Gully (Finlay), 496, 602. 

syn., 176. 

subsp. ronctfina Suter, syn., 173. 

claasifle. (Marwick), 163. 

— vermis (Martyn), with pi. (Marwick), 187. 

group (Muwiok), 168, 170, 171. 

protoconch, fig. (Marwick), 163. 

stratipaphical range (Marwick), 172. 

— _ — «« tricannata lesson, syn., 186. 

vernis not <8. vermis (Marwick), 169. 

not syn. of Buccinum scutulatum 

(Marwick), 170. 

— ulandiae Marshall and Murdoch, with pi. 
(Marwick), 186. 

— stratigraphioal range (Marwick), 172, 

— sp. Zittel (Marwick), 182. 

Struthiolariidae Flaoher (Marwick), 161-90. 
Struthiolariopsis Wilokens, olassiM. (Marwick), 

161. 


fsrrkri (Phil), fig. (Marwick), 161. 

simUis Wilokens, deso. and fig. (Marwick), 

162. 
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Stuart and Co., A. P., building at CustomhouM 
Quay, Wellington (Baillie), 719. 
dwkburyi, Chione, 

Stvlidieae. See Caiidolleaceae. 
sMbuhf FUurotoma, 
eubalta, Leucosyrinx, 
euftaniarcticnSf OnUhochiton, 
subartieulaia, SertvlareUa. 

Thuiaria. 

sHbcaUimorphat Euthria, 
suhcorticinum, Phragmidiutn, 
iiuhdola, Carex, 

Tortrix. 

auhfatuw, Aphineunte (Neaomosia), 
avbflaveacfyts, N(ttosetia, 
aubglobomia, Sigareiua, 
suhlabiatat Crosaea. 
aublaevis, Tahpena. 
auhUUa, Natica. 
avbobUmga, Cytkerea, 
suhtnofUana, Macronmatrix. 

Subofioba, in group (Finlay), 481. 

absent from N.Z. Tort. (Finlay), 482. 

foteauxiana (Huter), ooo. Taieri (Finlay), 

517. 

funuUa (Sut.), in group (Finlay), 481. 

aubndlia, OtolUhus (Dentex), 
aubpimata, Sertularia, 
aubreflexOf Siphonalia, 

VercofieUa. 

aubroeea, Dosinia. 
aubamilet Phragmidium, 
auhapinoaa, Struthiolaria, 
auhaulcataf Cytherea, 
aufdatei, Elaehorhia, 
aubtenvia, Chiltonia. 
aubterraneua, ParaleptampAopfta. 
aufdranaennua, Picua. 
aubirianyukUat Amphideafna, 
auritnaia, Eautilua, 

Suckling, Mt., geol. (Benson), 118. 

Suoss, £., first Australian arc (Benson), 119. 

New Guinea, grouping of islanclB to S.E. 

(Benson), 119. 

Philippine and Sunda Archipel. trend-lines, 

103. 

Vitu Levu in geol. hist, of Aust. (Benson), 

99. 

Sula Islda., Jurasaic sediments (Benson), 104, 
105, 106, 107, 113. 

Sula Besi, geoL phases (Benson), 106. 
afilcata, Bathyioma, ^ 

Bdophoe, 

StriUhiolaria, 

Bubro. daviaiit Aalraea, 

auleaiue, Otoliikua fSeopdua), 

SiUeonacca n. gen. (Marwick), 566 ; In key, 557 ; 
range, 546. 

compreaaa n. sp., with pL (Marwick), 558. 

priaed n. sp., with pi. (Marwick), 557 ; in 

key, 567 ; ran^, 547. 

auiufdUa (Hutton), with pl. (Marwick), 567 ; 

in key, 557 ; range, 547. 

vaifghani n. sp., with pl. (Marwick), 568 ; 

type, 566. 

Sumatra, ^ee Malay ArohipeL 
aunuUnunaia, AcHnaeia, 


Sumba, geol. (Benson), 102, 105. 

Sunda Archipel., trend-lines, &c. (Benson), 103, 
113. 

Sea, depth (Benson), 101 note. 

Sunday laid. Su Raoul. 
auperba, Lephopkria, 
supplejack. ^Rhvpogcmm acandena, 
aupraaculptat Alvania, 

Surcukt should be TurrictUa (Finlay), 498. 

— hutUmi Sut., probably a Tumeula oatnaru* 
hca Sut. (Finlay), 603. 

oamarutka Sut.. ooo. at Target QuUy (Fin- 
lay), 502. 

proiranaenna M. A M., incl. in Paraayrinx 

(Fiday), 514. 

Suter. H., Aldihoe treated as subgen. of FiUgo- 
raria (Marwick), 200. 

Ancilla opitna confused with A. depreaaa 

(Marwick), 201. 

undata and A, huttoni, identifio. 

(Marwick), 192. 

ComifieBa fumUtanif confusion with C, giioy- 

ana (Murdoch), 198. 

Mitra armmea, ident. (Fitday), 468. 

Struthickaia tricarinatOt synonymy of 

(Marwick), 186. 

Skuthiolaria amnoaa and S, tubercukUat 

confusion (Marwick), 177. 
aukrit Admeie, 

Ataxocerithium, 

Callioatoma, 

Cymatium, 

Katica (Magnatica), 

Paeudtjtwna. 

var. fragile^ Callioatotna, 

auiherlandif Naiica. 

^ — Katica (Magnadea). 
auturalia, AmpuUina, 

Ampullim ( Megatylohia^J, 

Lunatia, 

Sukanacca, 

SveUia n. sp. of Suter a VexiUuw (Finlay), 496. 
Swini^le, W. T. Nse Kellorman, W. A., and 
Swungle. 

Sydow, P. and H., Aecidium diaamifuUum and 
Mekmpaora Kuaanoi, ident. (Cunningham), 27. 
aymmetriea, TurrtkBa. 

Sjpnpetrum bipunckOum, trout-food (PhilUpps), 
385. 

Symplecioacyphua avakalia Marktanner-Tumer- 
etsoher, syn., 289. 

Synchorema n. g., in key, &c. (TUiyard), 286, 
296-97. 

zygoneura n. sp., with pL and figs. (Till- 

yard), 296-97. 

Syncaryfte eximia Allman, deso. (Bale), 229. 

taneUa (Farquhar), deso. (Bale), 228. 

sp., ooo. (Bale), 227, 229. 

sp., Hartlaub, ooc. (Bale), 229. 

Synemon heaperoides Feld., stri^, fig. (Philpott), 
219. 

(Bale), 250. 

campidoearpum Allman, syn., 250. 

eampyloea^m Inaba, i^, 250. 

elagana Alunan, ooo. (Bale), 251. 

orthogania Bale, syn., 250 l 

orthogonium (Busk.), cksiiflo. (Bale), 260. 
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8yntiieemm orthogoniuw Jaederholm» syn., 260. 

paMum. likenem to 8, oriKogonium (Bale), 

260. 

ramnsum Allman, syn., 251. 

Syntomldae, atrigil (PhilpoU), 222. 

Syrphidae (Miller), 281-^. 


Tabar laUL, geol. (Benson), 121. I 

foAa, in song (Andersen), 699. 
taiku, Aethi^. 

iahirikm process (Kaugi Hiroa), 353. 
takUalA, in plaiting, misprint for tahiiaki (Rang! 
Hiroa), 360. 

in song (Anderson), 699. 

Talopem. use of name (Finlay), 620. 

stt6iaef)M n. sp., with fig. (Finlay), 520. 

tapu of fire blown with breath (Rangi Hiroa), 354. 
Taraehe Hmpicta But!., strigil, with fig. (Phil> 
pott), 220, 221. 

Taraxacum magrUanicum Comm., ooo. Banks 
Pen. (Laing k Wall), 442. 

Target Gully and Wanganui beds (Marsh, k 
Murd.), 156. 

Molluscan fauna. Part 1 (Finlay), 

495-4i]6. 

— • nature of fossihbeds (Finlay), 608. 

variation in shells (Finlay), 604, 606, 

607. 

UmcMiSt Htiophilus. 

tatau-O'te-whare-o-Maui, the crane-fly (Alex- 
ander), 641. 

Tate, K., affin. of Struthiolaria mirabilU, Tylo- 
spira corotuUa. Ac. (Marwick), 165. 

TaUa hedhyi n. sp., with pi. (Brookes), 153. 

— hMonenaia T,-Woods, operculum (Brookes), 
164. 

Tatoma lesfevc/a Walk., stngil, fig. (Philpott), 
223. 

tatua, generic name of belts (Rangi Hiroa), 346. 

kotara ^ t. whara. 

o Rongorongo (Rangi Hiroa), 348. 

pupara t wlutfa. 

mara, plaiti^ (Raw Hiroa), 346. 

ton, belt-fastener (lUngi Hiroa), 348, 349. 
Taukata brought kao in belt (Baiigi Hiroa), 348. 
tawai. See Nalhofagus Menzksii, 
tawhi. See Nothofagus Menzienii. 
teoki, Urado Hordei var. 

UHilago ngitutn var. Hordei forma. 

TMna eu/gonia Sut., oco. Pukeuri (Finlay), 509. 
— gapmardi Iredale [T. aUba Q. k G.], ooc. 
Awamoa (Finlay), 611. 

glabrella Desh. should be Macoma edgari 

Irewe (Finlay), 497. 

miana Iredale [T. ddioidedie], ooc. Awa- 
moa (Finla^, 611 ; Pukeuri, 600. 
tmporelmUa. OtdlioeUma, 
knax, Briekdie. 

Pkomiwn, 

ientbromu, CanHwridns, 
teiutta, SertulareUa. 

SyneoTffne, 

tendlum, Smtonium, 

Tenimbw Islds., geol. phases (Benson), 103, 107, 

112 . 

tenuicakdaium, Hydrockarma, 


Unuiliratat Bela. 

Broohth, 

tenuiliratue, Ptychatraetus. 
tenuis, (lalyjttraea. 

Tereheilina TorUssia McKayi, ore. (Ben- 
son). 106. 

Terehra roaiata Hutt., opc. Pukeuri (Finlay), 509. 

orycta Sut., occ., Ardgowan (Finlay), 610; 

Awamoa, 511. 

varying form (Finlay), 508, 

Teredo heaphyi Zitt., occ. Awamoa (Finlay), 61 1. 
teres, Amauropaella. 
ternaria, Carer, 
ternata, Melicojie. 

Tertiary beds, new shells (Finlay), 460-79. 

I molluBca, n. sp. (Murdoch), 157. 

tessallalella, Lindera. 
testacea, Carer. 

Tethyan series of Orogenic forces (Benson), 101. 
Tetradeion Stebbing, desc. (Chilton), 632. 

crassum ((’hilton), w ith figs. (Chilton), 631. 

erasium Stebbing, syii., Ml. 

leiraplera, Edu^rdsia. 

Sophora. 

Teueridium jtarrijlorum Hook, f., on Banks Pen. 

(Laing ft Wall). 438. 

' Thambotrkha n. g. (Moyriek), 204. 

iHifes n. sp. (Meyrick), 

Therocarpus rhiltoni n. Mp., with fig. (Bale), 261. 

formosus Busk., affin. to .iglaophenia hvU 

torn (Bale), 257. 

identity (Bale), 261. 

formosus Biflard, syn., 261. 

larus Billard. syn., 260. 

Theroraulus adopted as genus (Bale), 252. 

— — heterogona n. sp., with fig. (Bale), 255-56. 
Thekopsora Magn., syn., 29. 

Thelymitra, host of Uromyces citriformis (Cun- 
ningham), 46. 

thermal lak(«, trout in (Phillipps), .381. 

Thomas. A. P. W., distribution of pumice, Tara- 
wera country (Aston), 722. 

Thompson, D’A. W., \arieties of Sertvlaria 
opercuhia (Bale), 247. 

Thompson Trough, geol. (Benson), 127. 
Thomson. J. A., Hawke’s Bay, Cretaceous rocks 
(Benson), 131. 

Hutton award (Inst.), 750. 

8h^ Point beds (Finlay). 449. 

thoPHSoni, Alagadina. 

Yefconetta. 

Thoristetla dunedineasis (Sut.), occ. Taiori (Fin- 
lay), 517. 

“ Thomdon Quay,'* extent (Baillie), 710. 
thouinensis, Almnia, 

Thumen, species of Phragmidium (Cunningham), 
24. 

Thuiaria ambigua Thom])Hon, large form of 
Sertvlaria unguiculata (Bale), 248. 

biealyeula (Coughtrey), with fig. (Bale), 243. 

buski (AUman), olassific. (Bale), 237. 

cerastium All man, Challenger ’* fig. of 

(Bale), 237. 

tyn., 237. 

ddiehocarpa Allman, syn., 251. 

farquiwn n. sp., with fig. (Bale), 244. 

hippisleyana Allman, syn., 261. 
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Theiaria monUiftra Thompton, lyn., 287. I 

^uadridtna Bale* lyn.* 242. 

^ubwiicvkUa Farqahar, syn., 242. 

Ma (Bale)* T. bkalyeyla allied (Bale)* 

243-44. 

vincta Allman, im* 242. 

zdandiea Faraunar* syn.* 281. 

Thyro9cy^u8 sim^ Bide, eyn., 236. 

emjiUx I^unourouz, identity with T. iri^ 

deniatus (Bale), 227. 

oco. (Bale), 236. 

tridetikUue (Bale), same ae T, aimplex 

(Bale), 227. 

indaiMui Hartlaub* nyn.* 236. 

tianUua, Trockus, 
iigris, CaUioahma. 

Tiliaoeae* hoata of Aecidium MiUeri fCunning- 
ham), 36. 

TiUaUa, oharaotera (Cunningham), 404, 424. 

cytology (Cunningham), 399. 

in key (Cunningham), 403. 

Airae^caeapUoaae Lindr., ayn., 410. 

ahpeeurivora Ule, ayn., 410. 

Bntae Ule, ^n., 410. 

CarUa Tul., ayn., 426. 

Da Bairyana Fiaoh. v. Waldh., ayn., 410. 

dedpitna (Peraoon) Koemioke, with 6g. 

(Cunningham), 424. 

diff, between it and T. Holci and 

T, Triiki (Cunidngham), 427. 

foatana A C.) TreL, ayn,, 426. 

Hohi (Westemdorp) Roatrup, with 6g. 

(Cunningham), 427. 

diff. between U and T, dacipUna and 

T, TriUd (Cunningham), 427. 

in k^ (Cunningham), 424. 

Una Kuehn., with (Cunningham), 424, 

426. 

germination (Cunningham), 400 

ift'lu Fol, ayn., 410. 

RauwafahoB F. t. Waldh., ayn., 427. 

Sacalia (Oda.) Kuehn., m., 426. 

aphaarocoeca F. v, Waldh., ayn., 424. 

aUiaaformia Oud., ayn., 410. 

Triad Winter, with 6g. (Cunnmgham), 426. 

germination (Cunningham), 400. 

— diff. between it and T, dadpiana and 

T. Hdd (Cunningham), 427. 

_ hi (Cunningham), 424. 

Tillyai^ R. J., elected to fellowahip (Inat), 776. 
OReardi, ParoxpathinL 

— Simaathia, 

time-aignalB, 6rat Wellington (Baillie)* 706. 
Timor, ged. phaaea (Benaon), 103, 104, 106, 108. 
Tinea epmodoea n. ip. (Heyriok), 206. 

Tmeoidea* atirigil* with ffga. (Philpott), 219. 
linkau, prehiatoiio tribe (Anderaen), 696. 
iipara, a fillk (Rang! Hiioa), 344. 

Tiphobioaia n. g.* in key* Ac. (^Uyard), 286, 298. 

fiUva n. ap., with 6g. (Tillyard), 298, 300. 

montana n. ap.* with pL and ffga. (XUlyard), 

298-99. 

Tipvla, trout-food (Pbillippa). 386. 

atapoa Hudaon* ayn.*. 668. 

Tipuloidea (Alexander), 641. 

Nmeo, Puednia, 

TirUeana n. gen., oharaot. (Myera), 326. 


TirUaana, in key (Myera), 317. 

chrbd n. ap., with m. (Myera), 326. 

TiaaoOa, ooo. (Benaon), 106 note. 

Tithonian, Upper, aconite from (?) (Maiahall), 
616-16. 

TmaaipUria^ ooo. on Rangitoto (Holloway), 89. 
Tobler, A., Java, cruat-movementa (Benaon), 
102 . ’ 

Tod*a Wharf, Wellington (Baillie), 714. 
toetoe. See Arundo eanajdewL 
Undo, 

to^le for flute (Andersen), 694-96. 
kSdoha of jptdora, detaila (Anderaen), 
toitoi. See Ocbimorphua gobioidaa. 
iokokiko rangi diaeaae (Rang! Hiroa), 367. 
UmiparOf Pwdnia, 

Tongaiiro Nat. Park, ferna (Holloway), 88. 
Su alao N.Z. W, T.N.P. Com- 
mittee. 

Tonka, W., Wellington reolamationa (Baillie), 
713. 

Torlesae, Mount, climate (Holloway), 76. 
TorUaaia MeKavl See TerabaUina MeKapi, 
TomdiiMbahonld be RaOua (Unlay), 498. 

Tonea Strait, geoL (Benaon), 118. 

Torrioelli Mta., gecL (Benaon), 117. 
toriiroatn, AnaMrikm, 
tortoise, fresh-water. See Mialania, 
Toftricoidaot atrigil, with flga. (Philpott), 219. 
Tortrix argaiUoaa n. ap. (Philpott), 209. 

orOiocopa n. ap. (Meyiiok), Ml. 

acrupoaa u. ap. (Philpott), 212. 

attbdola n. ap, (Philpott), 212. 

zeatodaa n. ap. (Meynok), 203. 

Unuh aandal (Rangi Huoa), 368. 
totara. See Podoearpua Mara, 

Mara, Podocarpua, 

Untlai, OtdUhua (Maerurua), 
towhiriwhiri, fire-fan (Rangi Hiroa), 364. 
Townsend, — , hab. of MUua daeana (Myers), 
316. 

Townaon, W., plants of Weatport diatriot, 86. 
traohaea of inaeota, meth. of iigeotiiig (Kirk), 669. 
Traehinua, See OMOhna (TraakinuaJ, 
Tradesmen’s dub, Wellington, lease to (BaiUie), 
712. 

Tranaacthna, publioation. Sea N.Z. Ihsh, Pub- 
lioation Committee. 
tranaanna, Bathykmia, 
j — Leueoaprinx, 

Lwcoajfrinx aUa aubep. 

— — Limaa, » 

tranaannum, CpmaHum, 
iranaannna, Ficua, 
tranafiasa, CaMnaela. 
traveOing-expenaea. See N.Z. Inst 
Travardt, OiapkoMim, 

treasurer’s reports, 1922 (Inst), 736; 1923, 768. 
Trebiloock, R. B. Sea Mumw J. F., and 
l^biloook. 
tramnia, Pteria, 

Trambii, Slakrmpeea, 

UatOago, 

triangnhria, Canna, 
triarkeuiaia, Puednia, 
tricorinaia, SinMotaria, 

— — vemia. 
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irieeiilra, N^^ikulu. 

TriekonmUf no record from Auckland Ibid. 
(jBollowa7)« 91. 

(kteimi Hook, f., oco. (Holloway), 80, 84, 
80,87. 

_ northem limit of (Holloway), 93. 

•<— ehngahun A. Cunn., occ. (Holloway), 80, 

86 , 88 , 80 . 

— • — aonthem limit of (Holloway), 93. 

AnmiTe Font., oco. Banka Pen. (Laing k 

Wall), 439. 

000 . (Holloway), 80, 81, 86, 88, 89, 

90. 

bouthem limit of (Holloway), 93. 

LyaUi Hook, ft Bak., ooc. (Holloway), 80, 

84, 87. 

rtnifarm Foret, f., hab. (Holloway), 84. 

inrolling of frond to hinder transpira- 
tion (Holloway), 89. 

000 . (Holloway), 84, 86, 87, 88. 89, 

90,91. 

rigidum Sw., related to T. tlriciuni (Hollo- 
way), 93. 

Mtrietum Mens., occ. (Holloway), 84, 87. 

related to T. rigidum (Holloway), 93. 

venotuM H. Br., ooc. (Holloway), 86, 

88, 90, 91. 

Trichoptera, new gen. and sp. (Tillyard), 285. 
Tricktiropi$ dathrata Sow., occ. Pukeuri (Fin- 
lay), 509. 

trkinguUUum, AtaxoeerUhiwn. 

TricUna, strigil (Philpott), 218. 
iridetMa, CamjMnidaria. 

Sertitdarma. 

trideniatui, Tkyroecyphus. 
trifida, Veronica, 
irijoliaia, AwreOa. 

Trigonia emiundnlaia Jenkins [7. euhundvlatn 
Jenkins], oco. Awamoa (Finlay), 511. 
trigonopeie, Aftomia. 

Trigoiutemut, oco. (Benson), 105 note. 
Trigonoeloma ehridiei n. sp., with pi. (Finlay), 
466. 

— waikaiaeneU n. sp., with pi (Finlay), 466. 
tripartiUtf Plumularia, 
trtjnnntUum, Aefknium bMiferum yar. 
Trij^idea Koelnati (Tillyard), 306. 

oredlimnetea n. sp., with pL and fig. (Till- 
yard), 306-7. 
fr^aefnim, PeikAim. 
trUpinoea^ OdanMheoa* 

SerMoHa, 


tridriSf Mvieoma, 

Tritki, TUhiuk 

— UetUagidinnu 

UitiUtgo, 

•*— UMago Hgetum vnt* 

— iamnjdiieola, Udihgo* 
trUieina, Puednia, 
tritieinum, Dieoeoma, 

Trkieorum, Pmima, 

TrUienm vnXgare Vill, host of iHicctaia Xlyrni 

(Cunningham), 2. 

7aisHafsW«((hmnlngham),425. 

«««. 3f», frUiei (CunninghM), 426. 

— — — Vitilago Trtjfisi (Cnnningham), 

409. 


TrUonidea should be PoUia (Finlay), 498. 

compacia But., and T. cUUoir Sut., ident. 

and variability (Finlay), 503. 

should be PoUia compacia 

(Sut), (Finlay), 504. 

daioir Sut., juvenile of T. compacia Sut. 

(Finlay), 503. 
triioniSf Charonia. 

Trivia aveUanoides McCoy, occ. Ardgowan (Fin- 
lay), 510 : Pukeuri, 609. 

Trochue ckaihamende (Hutt), the typo of 
ThorMh Iredale (Finlay), 497. 

iiaraiUB Q. ft G., Target Gully record 

erroneous (Finlay), 497. 

Trodkon of Target Gully should be Xyrncne 
(Finlay), 498. 

criMHis Gould., syn., 199. 

goMi, Cossmann's name of T. ertsptes 

(Marwick), 199. 

murdochi n. sp., with pi. (Marwick), 198. 

trout, deterioration and fo<^-Bupply (Phillipps), 
381. 

/ftfiiciroki, Vromyces. 

trust funds, management (Inst.), 736, 757, 758. 
i% a warrior’s belt (Rangi Hiroa), 346. 

a woman’s belt (Bang! Hiroa), 348. 

iuaka^ midrib of karetu (Rangi Hiroa), 348. 
tuba, Thuiaria. 

Tubercularia ^eicina Ditm., syn., 50. 
tuberctdaia, Cicindala. 

Struthiolaria. 

concifina, Struthiolaria. 

Tuberculina Saooardo, characteristics (Cunning- 
ham), 49. 

persieina (Ditm.) Saccardo, with fig. and 

— i^ects Aeeidium olagenst (Cunning- 

ham), 33. 

Tubidava frutieoaa Allman, same as T. rubra 
(Bale), 227. 

rubra Farquhar, identity of T. frutkoaa 

with (Bale), 227, 228. 

Tubularia aUenuoides (^oughtrey, occ., ftc. (Bale), 
228. 

syn., 228. 

Tubulariidae (Bale), 228. 
tnbulifera, Aglaophenia. 

Tubwodium diacoideum Stol., with pi. (Wilc- 
kens), 543. 

Tudkila aUa Wiiokens, relation to Struthio- 
lariopeie aimUia (Marwick), 162. 

Tugalia baacauda Hodley, occ. Dunedin (Finlay), 
518. 

Tuhotoariki and koauau (Andersen), 695. 
Tukang Besi Islds.. geoL phases (Benson), 111. 
(u*karetu, technique (Rangi Hiroa), 348. 
Tukutahi mentioned (Rangi Hiroa), 354. 
Tulasne, L. K. and C., olassific. of smuts (Cun- 
ningham), 401. 

tumatakuru, ActpAyfia in North, Diacaria in 
South (Rangi Hiroa), 357-68. 

’ samial and legging (Rangi Hiroa), 357-58. 
tu-maurea, technique (lUngi Hiroa), 349. 
famtdum, Argobuccinum, 
tu-muka, technique (Rangi Hiroa), 349. 
tunbridgeuae, Hymnophyllum, 
tupare. Undo. 
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Omeral Inin, 


Toraukawa, and iohAoho rangi (Rangi Hiroa)» 
367. 

Turbin fJla bremrotbria Hutt, type of Maorivetia 
(Finlay), 613. 

** Turbo marahaUi fauna" of Kakanui tuffs 
(Finlay). 456. 

Turbo (Marmoroahma) approximatua Huter. 
syn., 555. 

Tvrbonilla awamoaenaia M. & M.. oco. Awamoa 
(Finlay), 511. 

priaca Sut., ident. (Finlay), 506. 

zdandka Hutt., oco. Pukeuri (Finlay), 509. 

(Pyrgolamproa) blanda n. sp., with fig. 

(Finlay), 522. 
turgidOf Plumvkuria. 

Tumari, Pittoaporum. 

Turricula Surcuta) fuaiformia and others 
should be T. oamarutica (Hut.), (Finlay), 503. 

- ~ huUoni (Sut.), 000 . Awamoa (Finlay), 511. 
oamarutica (Sut.), varying form (Finlay), 

507. 

Turria regiua Sut., ooc. only in Waihao green- 
sands (Finlay), 499. 

TurriUUa, not at Awamoa (Finlay), 502. 

variable form (Finlay), 50K. 

aymmatrica Hutt., ooc. (Marsh. & Murd.), 

156. 

Tutanekai, sound of his koauau (Andersen), 695. 
Tuwharetoa and the pumoana "Te awa a te 
atua " (Andersen), 696. 

Tyler, £. B., unity of mankind (Rangi Hiroa), 
370. 

tylogramma, Endophthora. 

Tyloapira Harris, eharact. (Marwick), 179 70. 

- in classific., 162. 

coronata (Tate), generic status, with fig. 

(Marwick), 165, 166. 

acutulata (Martyn), Tate's classific., with 

fig. (Marwick),* 165, 166, 170. 

Typhia franceacae n. sp., with pi. (Finlay), 465. 

maccoyi T.-Woocis, occ. Ardgowan (Finlay), 

510 ; Pukeuri, 509 ; Target Gully, 496. 

reL to jT. francuoaa (Finlay), 465. 

typhoid among Maori ^Rangi Hiroa), 367. 
typica, Seba. 


Uber Humphreys (=- Pdinicea Montfort), (Mar- 
wick), 559 ; in key, 549 ; range, 546, 547-48. 

chattonenaia n. sp., with pL (Marwick), 563 ; 

in k^, 559 ; range, 547. 

eiiailei n. sp., with pL (Marwick), 567 ; in 

key, 559 ; range, 547. 

finlayi n. sp., with pi. (Marwiok), 565 ; in 

key, 549 ; range, 547. 

hutkmi (von Ihering), with pL (Marwick), 

560 ; in key, 559 ; range, 547. 

— - incertua n. sp., with pi. (Marwick), 567 ; 
in key, 559 ; r<uige, 547. 

— intracraaaua (Finlay), with pi (Marwick), 
561 ; in key, 559 ; ran^, 547. 

Ixiawaanaia n. sp., with pi. (Marwick), 566 ; 

in k^, 559 ; range, 547. 

Ulahta n. sp., with pi (Marwiok), 562 ; in 

key, 559 ; range, 547. 

— modaatua n. sp., with pi (Marwiok), 567 ; 
in key, 559 ; range, 547. 


Uber mucronatua n. sp., with pL (Marwiok), 562 ; 
in key, 559 ; range, 547. 

ooatructua n. sp., with pL (Marwiok), 567 ; 

in key, 559 ; range, 547. 

ovuloidea n. sp., with pL (Marwiok), 565 ; 

in key, 549 ; range, 547. 

pakaenaia n. sp., with pi (Marwick), 564 ; 

in key, 559 : range, 547. 

propeovatua n. sp., with pi (Marwiok), 564 ; 

in key, 559 ; range, 547. 

aagenva (Suter), with pi (Marwiok), 563 ; 

in key, 559 ; range, 547. 

acalpiua n. sp., with pi (Blarwick), 568 ; 

in key, 559. 

aaniaculua n. sp., with pi (Marwiok), 566 ; 

in key, 559 ; range, 547. 

uniaulcakia n. sp., with pi. (Marwiok), 562 ; 

in key, 559 ; range, 547. 

waipaenaia n. sp., with pi. (Marwiok), 562 ; 

in key, 559 : ran^, 547. 

imipipienaia n. sp., with pi (Marwiok), 

564 ; in key, 559 ; range, 547. 

(Euapira) barrirrenaia n. sp., with pL 

(Marwick), 571 ; in key, 569 ; nume, 548. 

jirmua n. sp., with pi (Marwiok), 

569; in key, 569; range, 547. 

fyfei II. sp., with pi (Marwiok), 569; 

in key, 569 ; range, 547. 

laieaperiua n. sp., with pi (Marwiok), 

569 ; in key, 569 ; rango, 548. 

paeudovitreua Finlay, with pi (Mar- 
wiok), 570 ; in key, 569 ; range, 548. 
pukeurienaia n. sp., with pi. (Mar- 
wick), 570; inkev, 569; ranm, 548. 

vitreua (Hutton), witti pi (Marwiok), 

570 ; in key, 569 ; range, 548. 

(NeveriUi) pontia n. sp., with pi (Mar- 
wick), 571 ; range, 548. 
uhi for flute (Andersen), 694-95. 

Ulothrix, trout-food (Philpott), 382. 
Umbelliferae, hosts of Pucctnia Tiamua (Cunning- 
ham), 3. 

Uredo in/Ioto (Cunningham), 43. 

umbilicatOf Otihophragmina, 
umbUkatuaf Hexapiax octogonua var. 
umbonatuaf OUdUhua. 
umbripennia, Hydrobioaia, 
umbroaum, Qadium, 

Uncinia auatralia Pars., host of Puccinia Uncini^ 
arum (Cunningham), 394. 

caiapiioaa Boott , host of Oiniraciia aderoH- 

fomia (Cunningham), 421. ^ 

Upboakachiya Ra^ host of Cialraofis 

adaroHformia (Cunningham), 421. 

riparia R. Br., host of CinbracHa ackroU* 

formia (Cunningham), 421. 

Vnciniamm, Puccinia, 
undata, Awmia. 
undoaata, Venuaia, 
undidata, AmpulUna. 
unduUOum, Ohbiainum. 

Sinum, 

undulatua, Sigantua, 
unguieukUa, Sertuhria. 
unuUmtata, Venmcardia, 
undakralia, Sertularia, 
unioUndaa, Bromua. 
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uniplicata, HtTigieula. 

uniiulcatuaf Uber. 

upokof in long (Andenrai), 69S. 

Uraoiidae, utrigil (Philpott), 224. 
urceoloru7n, Ueiila^. 

Uredinaceae, claiwifio. (Cunningham), 26. 
Uredinales, literaturo (Cunningham), 14, 66. 

imporfecti (Cuni^ham), 31. 

of K.Z.. Part 2 (Cunningham), 13 ; Suppt, 

Part 1, 1 ; Second Suppt., 392. 
uredinieokit Gecidomyia. 

r7redtnop«i«Magn.,eharacterifitio8,&c. (Cunning- 
ham), 31. 

Urediwula, Speg., «yn., 49. 

Vredo Persoon, oharaoteristirfi (C'unningham), 40. 
«yn., 20. 

— ■ Acaciae Cke., oco. (Cunningham), 47. 

afUardica Berk . oco. (Cunningham), 47. 

Bdulae Schum., ayn., 29. 

GaricU Pera., ayn., 420. 

Garies DC., ayn., 426. 

Gelmiaiae Cke., ayn., 8. 

Com^iiarum var. Gelmiaute Cke., ayn., 8. 

Griniiae n. form-ap., with fig. (Cunning- 
ham), 41, 64. 

__ in key, 40. 

— DiantUae Dietel., with fig. (Cunningham), 
42. 

in key, 40. 

— . , Darlwa Filum paraaitio on (Cun- 

ningham), 49. 

Diandltu Rac., not IT. DiantUae Dietei. 

(Cunningham), 42. 

Sglanieriae U. Mart., ayn., 16. 

elevaia Schum., ayn., 16. 

Elmyi Weat., ayn., 1. 

EpiUMi DO., ayn., 30. 

Farderae n. ap., with fig. (Cunningham), 

394, 396. 

Hordei var, tecta Jena., ayn., 408. 

, Uydropiperia Schum., ayn., 423. 

ia/oto Cooke, with fig. (Cunningham), 43. 

in key, 40. 

kardn, n. form-ap., with fig. (Cunningham), 

41,64. 

in key, 40. 

koraftt G. H. Cunn., Darluca FUum para- 
aitio on (Cunningham), 49. 

Utkina Rob., ayn., 60. 

Lini Schum., ayn., 27. 

miniaJta Peri., ayn., 16. 

Oleariae Cooke, with fig. (Cunningham), 

44. 

in kw, 40. 

(jilivacea DC., ayn., 417. 

Fhormii n. form-ap., with fig. (Cunning- 
ham), 42, 64. 

in key, 40. 

Phormii G. H. Cunn., Darlwa FUwn para- 
aitio on (Cunningham), 49. 

PoUidiXlae Sohum., ayn., 19. 

pfuMakk Pert., ayn., 30. 

Rhaaoiiae Cooke and Maaaee, with fig. 

(Cunningham), 43. 

— ~ in key, 40. 

^ Rome Sohum., ayn., 16. 

^Roeaa<aidH]iAkie Pen., lyn., 16. 


Uredo Scirpi^nodoei McAlpim*, with fig. (Cun- 
ningham), 42. 

in key, 40. 

^ Darluca Filum paraaitio on ((^in- 

niugham), 49. 

»egetum var. decipiens Pers., ayn.. 424. 

muthlandicua n. form-ap., with fig. and pi. 

(Cunningham), 44, 55. 

in key, 40. 

toetoe n. form-ap., with fig. (('unningham), 

41, 66. 

in key, 40. 

, Darlura Filum parnaitic on (Cun- 
ningham), 49. 

titpare n. form-ap., with tig. (Cunningham). 

44, 66. 

in key, 40. 

Vatilago Pera., ayn., 404. 

- - wharanui n. form-ap., with fig (Cunning- 
ham), 46, 65. 

in key, 40. 

Urewera, famous pahu of (.\nder8en), 691. 
Urocydia, charaotora (Cunningham). 429. 

in key (Cunningham), 403. 

Anemofiea Winter, with pJ. and fig. (Cun- 
ningham), 430. 

grown by Kniep (Cunningham), 397. 

infection (Cunningham), 398. 

aolida F. v. Wald., ayn., 429. 

Uromitra dretnoidean. ap., with pin. (Finlay), 469. 
Uromycea Aapentlae Me Alp , occ. (Cunning- 
ham), 8. 

Azorellae i%o., occ. (Cunningham), 46. 

ritriformia Berk., occ. ((*unningham), 46. 

cladraafidia Kua., hab, (Ciiimingham), 392. 

Dfictylidia Otth., aecidium of Aecidivm 

Ranunralareanim in cycle of (Cunningham), 
34. 

JSduardaiae n. ap., with fig. (Cunningham), 

392, 396. 

hyalinita Peck, bab. (r'lumingham), 392. 

otakou G. H. Cunn., Darluca Filum para- 
sitic on (Cunningham), 48. 

Poae Rab., aecidium of Aecidium Ranun- 

culacearum in cycle ci (Cunningham), 34. 

Polygoni Fcl., Darluca Filum tiaraaitic on 

(Cunningham), 48. 

aearioaua Berk., occ. (('unningham), 46. 

ahikokianua Kua., hab. (Cunningham), 392. 

Sophorae'-flaveacentia Kua., hab. (Cunning- 
ham), 392. 

Sttphorae^japonkae Diet., hab. (Cunning- 
ham), 392. 

truneicola P. Henn. et Shirai, hab. (Cun- 
ningham), 392. 

Uromydadium alpinum Mo Alp., Darluca Filum 
paraaitio on (Cimningbam), 48. 

natabile McAIp., Darluca Filum parasitic 

on (Cunningham), 48. 

Tipperianum (Sacc.) McAJp., Darluca 

Filum parasitic on (Cunningham), 48. 

Urtka Jtrox Forst. f., food-j^nt of Aqromyza 
urtkae (Watt), 686. 
urtkae, Agran^. 

VdUa/gidvum Hensb., syn., 404. 

Hofdei Hersb., syn., 409. 

— Trdki Herzb., lyn., 409. 
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UitikginaoeAe, olawiflc. (Cunningham), 403. 

(Penoon) RousmI, chmot. (Cunning- 
ham), 404>5. 

c;^logy ((hinningham), 399. 

— in key (Cunningham), 403. 

Agropyri McAlp., »m, 413. 

Avetiae Jensen, witn pi. and fig. (Cunning- 
ham), 405. 

infection prevented (Cunningham), 

400. 

in key (Cunningham), 406. 

Jensen's classifio. (Cunningham), 408. 

var. levU Kell, et Sw., syn., 406. 

6romt(H>ra(Tulasne) Fischer von Waldheim, 

with pi. and fig. (Cunningham), 412. 

germination (Cunningham), 400, 401. 

in key (Cunningham), 405. 

buUata Berkeley, with pi. and fig. (Cun- 
ningham), 413. 

in k^ (Cunningham), 406. 

— CandoUei Tul., syn., 423. 

Carbo var. vulgaris d. bromivora Tul., syn., 

412. 

— earicMa Tracy and Earle, syn., 417. 

Oarkis Ung., syn., 420. 

raienata Ludw., syn., 417, 

on Carex pseudo-cyperus (Cunning- 
ham), 417. 

romburens Ludwig, with pi. and fig. (Cun- 
ningham), 413. 

in key (Cunningham), 406. 

etnodenis wk., JSIaterotnyces Treubii a syn. 

(Cunningham), 416. 

sndokkha Berk., syn., 416. 

ean^ Syd., syn., 4li 

foeUne Birk. et Curt., syn., 426. 

Mordn Bref., Brefield's elassific. (Cunning- 
ham), 408. 

division by Jensen (Cunningham), 

408. 

Kellerman and Swingle’s elassific. 

(Cunningham), 408. 

Hariri Kell., syn., 408. 

HonUi Hostr., syn., 409. 

Hordei var. auda Jens., syn., 409. 

kyditapipgris Schroet, syn., 423. 

JsfiHnxi Rostrup, with pi. and fig. (Cun- 
ningham), 408. 

in key (Cunningham), 406. 

Uvis Magnus, with pi. and fig. (Cunning- 
ham), 406. 

in key (Cunningham), 406. 

Jensen’s elassific. (Cunningham), 408. 

MayiU Cda. (» V, Zeae), cytology (Cun- 
ningham), 399. 

mierofpora Mass, et Rodw., syn., 413. 

— nuda (Jens.) Kell, et Sw., infection pre- 
vented (Cunningham), 400. 

— Kelleroan and Swingle’s classifio. 

(Cnnningham), 408. 

syn., 409. 

— oUvatea (DC.), TuL syn., 417. 

pmnnans Rortr., syn., 406. 

Poarum MoAlp., syn., 410. 

Beadttfi Sydow., with pi. and figs. (Cunning- 
ham), 413. 

— in key (Cunningham), 406. 


VsHdago Srirpi Kuehn., syn., 420. 

sekrotifarmis Cke. et Mass., syn., 421. 

segeium Dittro., subdiv. by Jensen (Cun- 
ningham), 408. 

var. Avsnae of Jensen (Cunningham), 

408. 

var. Hordei of Brefield (Cunningham), 

408. 

of Jensen (Cunningham), 408. 

forma nuda Jens., syn., 408, 

409. 

forma terta, Jensen's classifio. 

(Cunningham), 408. 

var. Tritki of Brefield (Cunning- 
ham), 408. 

of Jensen (Cunningham), 408. 

syn., 409. 

solida Berk., syn., 429. 

— Spinifiets Ludw., syn., 418. 

striaeformis (Westeudorp) Niessl., with pi. 

and fig. (Cunningham), 410. 

infection prevented (Cunningham), 

400. 

in key f Cunningham), 405. 

Treubii (l^lms.) Bubak, ooc. (Cunning- 
ham), 414-16. 

Tritki Jensen, with pi. and fig. (Cunning- 
ham), 409. 

in key (Cnnningham), 406. 

— Jensen’s classifio. (Cunningham) 

408. 

forma Jolikda P. Henn., syn., 409. 

urceolorum Tul., s^., 420. 

washiuytoniana Su. et Ev., syn., 410. 

Zeae Ung., galls on (Cunningham), 398 ; 

and see (K Stasis, 


Vcdernliae, Pueeinia* 
valida. Stenotkoe. 
voHdas. Stenotkoe, 

Van Rm Mts., geol. (Benson), 116. 
vana, Rissoa, 

Biseoina, 

eartde, Aecuftitni Plardaqinis; 
varians, OrihopHragmina, 
varkoetatap Daphmia, 
tfariolariuS’kerbertip Hummulites. 
varius, ParapkyUu. 
vatesp Thambotricka, 
vaughanip Sukonaeea, 
veorttndiSp Pagodula, 
vdlkatOp Ventricohidea, 
veluHnump Nepkrodium, 

venereal diseases among Maori (Rang! HIroa), 
367. 

Venerieardia bdthnei Mk aff. to F. (PkuTfh 
mens) marehaUi (Malwick), 193. 

oco. Tai^ Qnlly (linlay), 496. 

cor6tf Philippi, syn., 192. 

diffieUis (Desk.), ooo. (Marsh, k Murd.), 

166. 

record should be expunged (Fialay), 

498. 

lutea (Hutt), *8* to 'F. (Pkutrmerie) 

marshaUi (Marwick), 193. 
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Vnmktirdi hka (Butt.), varyiog form (Finky), 
SOT. 

(FUwrmtrU) marthaUi n. ip., with pi. 

(Bfarwiok), 192. 

— « (MiodinUiicue) minima n. sp., with pi. 
(Blirwiok)* 193. 

— pmik9 Sut. should be V. amwnaenM 
Him (Finliy)» 498. 

imufontato (BMterot). syn., 192. 

Veneridie, oonfusion in names (Finlay), 505. 
eeuofiMi, Trickoman$9, 

VtnirMoidia vdtkata Hutt. [Ckion$], ooo. Ard- 
gowan (Finlay), 510; Awamoa,511 ; Pukeuri, 
509. 

Vinutia autockarU n. sp. (Meyriek), 202. 

— « undoMUa Feld., strigil, with (Philpott), 

223, 224. 

vtntuiat AmfinUina. 

^ — JHuspira, 

QMnsinum* 
verbamiftiiaf Cdmiaia, 

VerconeUa adusa (Phil) not present in Awamoan 
(Finlay), 501. 

cavdaia (Q. A O.) not present in Awamoan 

(Finlay), 501, 504. 

if probably Tritonidea eofnpaeta Sut. 

(Finlay), 501. 

compfa n. sp., with pi. (Finlay), 523. 

eonoidea Zitt., oco. (Marsh A Murd.), 156. 

— dUaiaUi (Q. A 0.) not present in Awamoan 
(l^lay), 501. 

dukia n. sp., with pi. (Marwick), 196. 

marfkaUi n. sp., with pi. (Murdoch), 159. 

nodoaa var., ooo. (Marsh A Murd.), 156. 

— mtbrifeM (Sow.) wrongly recorded (Fin- 
lay). 501. 

— ikonuoni n. sp., with pi. (Maruick), 196. 
uertkmt j, Spigrus, 

YemicuXaria opkiodes Marsh. A Murd., occ. 

Ta^t Gully (Finlay), 496. 
wmi $9 Buccinum, 

^fiUkiolaria, 

— — McarintUa, StnUkudaria. 
vermUii^ Spirifera. 
wmkoiw, Cyathfu, 

vwniit 

Virtmioa Carui n. sp. (Petrie). 96. 

Darioni n. sp. (Petrie), 98 ; sp. nov. 436. 

trifida sp. nor. (Petrie), 437. 

vtMiinmt Palpdickum. 
vmttifomis, AfUimilra. 

Vtimum (FuBimUra) n. sp. See Svdtia n. sp. 
— /saadmliMii Sut. juv. like UromUra etre- 
moi^ (Finlay), 470. 

000 . Tarset Gully (Finlay). 496. 

varying ifwm (Finlay), 508. 

UnOim (Hntt.), ooo. Awamoa (Finlay), 

511 } Tarset Gully, 496. 

— ndkMmum out., ooo. Awamoa (Finlay), 
511. 

Viotory» Mount, active volcano (Benson), 116, 
118. 

viUtmtCMphora. 

iiiirondmB, 

viOomm, SmMepk^um, 

'“dadOtTkiAiiHtt, 

[vln^iniih in sheep (Aston), 728. 


viresuMt Ckaragia, 
viridieohr, Atarba ^Ator6a^. 
vUeUuBt Natica. 
ettfsa, LuiuUia, 

Natica, 

vitreus, PotinicM, 

f/6sr (Euspira), 

Vitu Levu, part of segment between virgation 
N. of N.Z. (Benson), 99. 
vocalisation of note of putara (Andersen), 697. 
Vogelkop Pen., geol. (Benson), 116. 
volcanic activity. See vuloanism. 
volcanic rocks, N.Z., post-Tertiary (Henderson), 
691 06. 

Volvulella, See Rhitorue, 
vitkankumt Bleeknum. 

Yidcanism, Loyalty Islds. (Benson), 123. 

Malay Aimhipel. (Benson), 108. 

Mt. Egmont, Wanganui coast (Marsh A 

Murd.), 156. 

New Britain (Benson), 120. 

New Guinea (Benson), 114. 

New Hebrides (Benson), 133. 

New Zealand, submarine origin (Benson), 

132. 

Riverhead-Kaiikapakapa (list., intrusions 

(Bartrum). 150. 

Solomon islds. (Benson), 121. 

vutgare^ Crueibvlvm. 

Hordeum, 

— Triticnm* 
wlgarhf Agrotdie» 

MeHucciue, 

— Noiosetia, 

d. bromivoraf tJeitlago Carfto var. 

vulgatvmf Ceraetium, 


WahUnbergia albanuirginata Hook., host of Puc- 
einia Watdenbergiae (Cunningham), 8. 
Waklenberghe, Puccinia, 

W'aigeo Isld. and Halmahcra arc (Benson), 113. 
wainaoeneis, Amfvllina, 
waikaiaensM^ Trtgonoeloma. 

Waikorowhiti, fight at (Andersen), 095. 
Waimana, Maruiwi at (Andersen), 696. 
Waimate, prevailing winds (Holloway), 76. 
W^aingongoro Stream, geol. (Marsh A Murd), 155. 
Waipara dist., tapper, Lakillia (Wilckcns), 
589-40. 

maipaensiSf Uber 
uwipofMitsis, PerUieoptera, 
waipipieneii, Uber, 

Waiponga Stream, geol. phases (Benson), 114. 
Waitakere Hills, geol. (Bartrum), 141. 
Waitemata series, age (Bartrum), 141, 143, 144. 
Waitt's Wharf, Wellington (BaiUie), 715. 
Walokanaer Bay, geol. (Benson), 116. 

Walker, A. 0., form of Seba antarciiea (Chilton), 
269. 

Wa^r, F., N.Z. Ciziids, first deso, (Myers), 
316. 

Cixius inUriar oharaot. (Myers), 318* 

loalkerit Oliarus* 

Wall, A., filmy ferns on Mt. Pleasant, 81. 

— See ofso Laiog, R. M., and Walk 
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WaUaoe* A. R., biological division of Malay 
ArohpeL (Benson), 90. 

Walpole laid., geol. (Benson), 123. 

Wal^ P., Ifaori extinction (Rangi Hiroa), 362, 
364, 366. 

Wanganui-South Taranaki coast. Tertiary rooks 
(lluBh. k Murd.), 166. 

Wanner, J., Bum, mollusc, fauna (Benson), 106 
note. 

(Glebes, Miocene folding (Benson), 107, 110. 

Miaol formations (Benson), 106. 

Sumatra, Palaeozoic limestones (Benson), 

101 . 

wannonensis, Merica, 
war-gong. See pahu> 
wuJUnatoniana, UidUago, 
water-boatman. See Carisa, 
waUu Elachisht. 
waUai, Plumviaria. 

Watubele Islds., geol. phases (Benson). 112. 
Weber Deep, formation of (Benson), 112. 
Wellington College endowment, reclaimed land 
(Baillie), 711. 

harbour- works and reclamations (Baillie), 

700. 

West Coast, N.Z.. post-Tertiary elevation (Hen- 
derson), 684 fi aeq, ; depression, 593 ti aeq» 
Westland, forest-covering (HoUoway). 71. 
Whaiti, Te, war-gong at (Andersen), 691. 
utkahahohikohi design in belt (Rangi Hiroa), 348. 
whakarawa, in song (Andersen), 699. 
whakataang(t, in song (Andersen), 698. 
whakatiput Puceinnia 
wharawui, Uredv, 

wharfage charged, Wellington (Baillie), 718. 
wharfinger. Queen’s Wharf, Wellington (Baillie), 
717. 

wk(Ui, in song (Andersen), 699. 
whaHingOf in song (Andersen), 698. 
wheat, naked smut (Chinniugham), 409. 
ydim and raranga, difference (Rangi Hiroa), 348. 
White, B., classifiu. of Cixiids (MyorS), 316. 
White, J., on the pakuru (Andersen), 691. 
whMaggait AglQophe.n\a. 
whiti, in song (Anderson), 698. 

Wilokons, 0., Otago, rocks (Benson), 129. 

Striiihiijiartua nordenakjoldi affinities (Mar- 
wick), 166. 

Sea also Steinmann and Wilckens. 

Willaumez Pen., geol. (Benson), 120. 

Williams, H. W., elected F.N.Z.Iiist. (Inst.), 749. 
Wilson, K. A., habits of Euphrasia WUaoni 
(Petrie), 97. 

WUaonit Suphfoaia, 
winds, Wellington (Baillie), 702. 
witoh’s-broom, a rust (Cunningham), 36, 36. 
women’s belts, Maori (Rangi Hiroa), 348. 

Wood, Lieut., on Weilin^n bea^n (Baillie), 
702. 

Woodlark laid. (Murua), geol. (Benson), 118, 
119, 123. 

woodai, Auatrotriton, 

Bda, 

Worley, F. P., research grant, 1923, 790 
Worley, W. P., resol. of sympathy (Inst.), 76.3. 
vmiMmaiat DUrupa cornea var. 

Wright, D. M., Maori sandals (Rangi Hiroa), 868. 
Wright, E., Wellington lighthouse (Baillie), 708. 


If Cyathaa, 
imeeOersior/i, Oabrea. 
wyomenaiat Puccinia, 


XanihorhoCf strigil (Philpott), 224. 
XenocaUtphora n. gen., desc. and key (MaUooh), 
639; in key, 638. 

atUipodai Hutton, in key (MaUooh), 689. 

audypii Hutton, in key (MaUooh), 689. 

hofiina WaUier, in key (Midlooh), 689. 

Xymene drewi (Hutton), with pL (Marwick), 198. 

Upidua (Sut.), varying form (Finlav), 607. 

[Tropkon], ooo. Awamoa (finlay), 

511; Pukenri.609. 

oliveri n. sp., with pL (Marwick), 199. 

quirindua Iredale, not at Tar^ GuUy 

(Finlay), 498. 

robuatua n. sp., with pi. (Finlay), 620. 

Xyamaiodoma aaxoaa Meyr., strigil, fig. (Philpott), 
219. 


Yap, geol phases (Benson), 113. 
ytUei, OaUanaUia» 

Cytkarea, 

Ysabel, gool. (Benson), 121. 
Yucca, hab. of Oedtua dectna^ 


Zade, A., spores of UatUago Avenaa (Cunning- 
ham), 406. 

Zdlipaia parva n. sp., with fig. (Finlay), 618. 
Zcac, UatUago, 
zaedandica, EUphanUmyia, 



zdandiae, Struthkiaria, 
zdandica, Aglaopkenia, 

Atrina, 

Lyria. 

mina. 

NaHca. 

Pktcunanomia. 

Stareotheea, 

Tkuiaria, 

Turbonida. 

tdandieuin, laognomon, 
a/dandicuam Mutex, 

ZdandoptUa n. g., with fig. (TUlvard), 300-1. 

moadyi n. sp., with fig. (TiUyard), 301. 

ztkbori, Epitonium,^ ^ 

Zamira H. & A. Adams, ol ass i fio. (Marwick), 161. 
Zanata acinacaa Q. k Q., ooc. Ardgowan (Finlay), 
610; Awamoa, 611. 
xcatodea, Tortrix, 

adgzag design in belt (Rangi Hiroa), 848. 

Zittel, K., Struthkiaria eingukda, deeoiip. (Mar- 
wick), 179. . , 

ztffsif, Lmopaia, 

Sipkonalia nodosa, 

zofknalta, Aemareopa, 
soaterophila, Eaiaa, 

Zygaeddae, strigU (PhihMtt), 220. 

Zygaenoidea, strigil (Philpott), 220. 
aygonaura, Synckmma. 

Zygoptaura, oharaot. (Trueman), 604. 

Zymane aff. Upidua But, oco. (Marsh k Murd.^ 
166. 
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